D-6-5-frame 14” 12” Nitrile-lined 
HYDROSEAL Slurry Pump 


portable skid with 250-HP Diesel engine 


Split-Shell 
SLURRY and 
SAND Type 
INTERCHANGEABLE 


HYDROSEAL 
product experienced A-S-H engineering together with the operates with 


Though are not now liberty pinpoint the 
application, this custom-designed unit speaks for itself 


flexibility A-S-H pumps. possible that the efficiency 
and economy your pumping can improved Write us. 


THE ALLEN-SHERMAN-HOFF PUMP CO. 
Dept. B—P.O. Box 635, Pa. delivers the pulp undiluted 


Representatives throughout the World 


HYDROSEAL 
MAXIMIX RUBBER PROTECTED 
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Immediate delivery USS Grinding Balls can ship immediately 
from stock requested range sizes from USS Carbon-Manganese and 
USS Alloy Steels. Here are three reasons why USS Grinding Balls should specified 
Maximum hardness combined with superior toughness. Deeper hardness penetration 
achieved careful combination chemical composition and heat 
treatment. Uniform roundness from ball ball, load load, for 
less wear and superior performance. you have delivery, per- 
formance, selection problem, call our nearest Sales Office 
United States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 


20 60 80 100 
% OF BALL VOLUME 


USS registered trademark 


United States Corporation Pittsburgh 
Columbia-Geneva Stee! San Francisco 


Tennessee Coal Fairfield, Alabama 
United States Stee! Export Company 
This mark tells you product made modern Steel. United States Steel 
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New Mexico Mining Assn.-Southwest In- 
ternational Mining Assn. annual meet- 
ing, Fonda Hotel, Santa Fe, 
Nov. 3-5 

Electric Furnace Conference, Morrison 
Hotel, Chicago, Nov. 30-Dec. 

National Conference Water Pollution, 
Public Health Service, Washington, 
D.C. Dec. 12-14 

Light Metal Industry Symposium, Na- 
tional Metallurgical Laboratory, Jams- 
hedpur, India, February 1961 

AIME annual meeting, Chase-Park Plaza 
and Ambassador Hotels, St. Louis, Feb. 
26-March 

International Symposium Agglomera- 
tion, Philadelphia, April 12-14, 1961 

High Temperature Materials Conference, 
Cleveland Section, AIME, Hotel Pick- 
Carter, Cleveland, April 26-27 

Commemoration the 50th Anniversary 
Froth Flotation the U.S., spon- 
sored MBD SME, Cosmopolitan 
Hotel, Denver, Sept. 17-20 


Direct Reduction—One the most pro- 
gressive industries the mineral field 
over the last decade has been iron and 
steel. Taconite and jasper mining and 
processing, sintering, pelletizing, flotation 
and heavy-media beneficiation have all 
been the news steel men have 
striven improve the efficiency their 
processes. 


often the case, financial necessity 
the iron and steel industry the 
mother invention. Declining reserves 
and rising costs coking coal make 
necessary run blast furnaces ever 
more One avenue that has 
drawn vast flow steel’s research 
dollars direct reduction—by-passing 
altogether the expensive-to-build, coke- 
needing blast furnace with cheaper, 
more flexible device extract iron 
metal from ore. E&MJ surveys the prog- 
ress direct reduction, describes the 
new and developing processes, and as- 
sesses how they seem fitting 
the over-all picture iron technology. 


Senegal ten years 
development, and intensive exploration 
and capital investment, reserve 
more than 40-million tons ore about 
tapped Compagnie Senegalaise 
Phosphates Taiba. 


NOVEMBER 1960 Volume 161, No. 

Behind the Bylines 116 Operating Ideas 

E&MJ Outlook 118 Patents 

Markets This Month Mining 
New Books 108 Personals 

New Products Digest Washington Impact 


We're Still Talking Ourselves Too Much—AN EDITORIAL 
Arizona Copper Silicates Respond Segregation 


Prestressed, Preloaded Concrete Pillars Give Better 
Control 
JOHN REED AND DAVID MANN 


Roof 


Alumina from Anorthosite—Report from California 


Germans Succeed Making Building Stones from Mill Tailings 
and Flyash—JOHN HUTTL 


McDONALD 


The Sandwich Conveyor—A Solution For Steep Belt Transport 
DR.-ING., LUDWIG RASPER DIPL.-ING. PETER RASPER 


Automatic Modern Plant Electrical Design 
SCHWARTZBURG 
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Rubber takes 
pounding 
that wears 
holes 
steel 


chunks ore—some weighing 
tons—crash down from 
that vibrating feeder wear pad 
below. This terrific pounding 
hours day, days week, quickly 
wore holes wear pad thick 
steel plate, caused frequent shut- 
downs for repairs and replacement. 
avoid these costly delays, 
B.F.Goodrich distributor suggested 
wear pad made rubber called 
Armorite, specially compounded 
stand this sort beating. This 
rubber soft enough give under 
the pounding gets, yet tough 
that even used some places 
carry broken glass. 

The Armorite wear pad stood 
under the pounding for months 
—six times longer than the steel 
plate. And the Armorite wear pad 
pictured left, which replaced the 
first when finally wore out, 
expected last even longer because 
different method installation. 

B.F.Goodrich Armorite 
used dozens ways—as liner, 
curtain, throw mat for protection 
against abrasives. Can ordered 
with without reinforcing back 
fabric, fiber steel. Your 
B.F.Goodrich distributor has full 
information Armorite. And, 
factory-trained specialist rubber 
parts, can answer your questions 
about the rubber products 
B.F.Goodrich makes for industry. 
Industrial Products Co., 
Dept. M-913, Akron 18, Ohio. 
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The American Mining Congress meeting Las Vegas 


New and bigger equipment, new trends mining and milling methods, 
spiced with the atmosphere political contention thus did AMC 
present its biennial the metal and non-metallic mining 
industry. While time does not permit immediate coverage the entire 
program, the editors have arbitrarily chosen some highlights for this 
month's news section. more come future issues. 


Transarizona Mines Copper Silicates 


old process, segregation, used the for the first time 
treating silicate and mixed silicate-sulphide copper ores. Transarizona Re- 
sources Inc. operating their plant south Casa Grande, Ariz., near 
their open-pit mine. The copper ore fed through the plant 
tph. rotary calciner, fired indirectly with natural gas, the heart 
the process. 


Preloaded Concrete Pillars—Design and Construction 


order prevent roof settlement and caving when replacing rock 
pillars, St. Joseph Lead Co. has developed new-type concrete pillar. 
preloading and prestressing the pillar, settlement the roof (caused 
natural loading the pillar) minimized. Although comparatively 
expensive, these pillars adequately safeguard important installations. Thanks 
St. Joe's mine research department, data both the design and con- 
struction these pillars are now available. 


Germans Make Building Stones from Mill Tailings Flyash 


Squeezing extra dollars from process through utilizing products normally 
thrown the waste dump always matter interest company. 
Here how one German company, which operates lead-zinc mine and 
mill, coal mines, and power plant, reclaims its tailings and flyash 
make useful, high-quality building brick. 


How Estimate Voltage Drop Mines 


fast, simple method has been devised enable mine engineers 
estimate voltage drop for underground distribution systems. Offered 
here set formulas and tables that makes tedious computing un- 


necessary. Also included sample problem show you how the method 
works. 


Unique Conveyor Negotiates Steep Grades 


Among the techniques introduced the bucket wheel excavator con- 
veying system designed move mixed-size overburden grades high 
100%. the sandwich conveyor, upper belt, which prevents material 
from rolling back, pressed elastically onto the carrying belt order 
increase the friction surfaces and assure uniform flow. 


Electrical Designer Describes Processing Plant 
Since the proper use electrical power ore processing plants in- 
creasing importance the need for more precise controls increases, 
Schwartzman Industrial Systems department explains 
how this power need problem can attacked and solved. 


takes least four points-of-view 
create the shell liner that does the best grinding job for you 


When A-C engineers recommend shell liner for your grinding 
mill operation, you can sure one thing: represents years 
experience all phases mill operation. The first step 
determining the right type four-point metallurgical and 
wear pattern analysis. Here are the four points: 

First, the ore analyzed for hardness and abrasiveness. 
Second, the fineness grind examined coarse grind 
requires lifting the grinding media high for impact; finer 
grind calls for more abrading action. Then, the mill itself 
studied determine the size balls rods needed accom- 
plish the required grind. Finally, the metallurgical properties 
the liner material are investigated assure longer life. 

The right liner lasts longer and often increases the capac- 


ity your mill. Ask your A-C representative look into your These four types liners demonstrate how liners can vary 

; rr ice ° : over a wide range of design characteristics to meet the 
shell liner problems, write Allis Industrial Equip- specific requirements job. Pictured: (1) Lorain liner, 
ment Division, Milwaukee Wisconsin. A-1366 (2) wave type, (3) wedge type and (4) spiral liner. 
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MINING 


The following news items are reprinted 
substantially they first appeared 
the AMERICAN JOURNAL MINING, 
the publication which became 


BRITISH COLUMBIA, MAY 1866— 
From San Francisco: New gold dig- 
gings, paying nine dollars per pan, 
have been struck Clemens creek, 
near the Big Bend mines. Hundreds 
boats are going the Columbia 
river, laden with miners and 
rumored that the United States 
soldiers Fort Colville have deserted 
and gone the mines, taking their 
arms with them. 


THE COMSTOCK, MAY 1866—The 
engine the Sacramento fair 
offset the balance due the foundry, 
which about $30,000, and over- 
draft about the same amount. Had 
not been for the error the calcu- 
lation the engineer who directed the 
work the drifts from the shaft, this 
mine would have surplus hand 
today. 


CALIFORNIA, MAY said 
that number diamonds have been 
found lately, Cherokee Ravine, 
Butte County. 


MICHIGAN, MAY 1866—The Mar- 
quette MINING JOURNAL reports the 
discovery two veins silver lead, 
the Holyoke mine exceeding anything 
yet found the Silver Lead Region. 
The ore fine grain, and closely 
resembles the richest ever found 
Colorado. 


PENNSYLVANIA, MAY 1866 
company professionals are locating 
flowing wells Hamilton. They are 
accompanied their peregrinations 
wand hazel, number pieces 
stone found rock Enniskillen, 
and full supply brandy and 
crackers. 


MINNESOTA, MAY 1866—The pe- 
troleum seekers Red Wing recently 
sunk well, which, being tested, was 
pronounced good pumping well.” 
watch was set outsiders, and 
night the owners were detected pour- 
ing oil into the well for the purpose 
pumping out next day. 


This month 
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When the roll called, number among the happy group which 
departed from Las Vegas loaded—with information, ideas and 
excitement about the future the mining industry. (Okay, 
did ingest little the bubbly, too. But not enough give 
the glow that got from the AMC meeting.) 

hard believe that industry show could distract from 
the glitter the famous Vegas strip, but saw happen. 
fact Las Vegans themselves were asking the public was permitted 
into the exposition hall. 

take couple months begin compress the informa- 
tion gathered the meeting, begin describe the equip- 
ment which dominated the scene, but started 24. 

Speaking the exhibition hall, horseback survey manufac- 
turers proved our suspicion that the new structure Las Vegas 
one the best its kind the world. And learned from the 
designer the building that Julian Conover AMC himself had 
hand suggesting the layout. 


must confess that had some fears about meeting attendance 
with town with all the distractions Las Vegas right the 
doorstep. When learned that registration the convention hall 
was all-time record, and saw the crowds people the 
sessions every day (even mornings!) checked with some more 
seasoned observers for explanation. 

found seasoned (perhaps salty the better word) observer 
local emporium chance, where dispensed pasteboards 
the educational exercise known vingt-et-un the Continent, 
and blackjack where come from. 

“How come,” said we, “that convention can draw crowds when 
there much going this town?” 

paused, while watched half the chorus line from the local 
PTA benefit stroll by, and said, “S’very simple hit? people 
town never closes too bad, Mac and they’re not missing 

Further dialogue ensued. did not want tear ourselves away 
from such deep thinker and keen observer—and besides, was 
into for six bucks. finally left, the tradition the 
seeker after truth and beauty, sadder but wiser. 


forgive us, though, admit that the glittery goings-on 
and the general atmosphere razzle-dazzle begins pall after 
about two days. What troubles trying figure finally 
getting mature, just getting old. 


our way back the shop, via the Drilling Blasting Symposium 
Golden, spent delightful hour the office Hack, 
president Hack Engineering Co., Denver. 

Mr. Hack had told about pilot plant process for producing 
yellow cake from schroeckingerite ore and invited see (p25). 
When asked see the pilot plant, modestly took some ore 
from under the desk, crushed pestle, added water and 
reagent, let settle, drew off the solution, added caustic and 
handed baby food bottle one-quarter full yellow cake. 

later confided that his inspiration for the process came from 
article E&MJ which described schroeckingerite ore “ex- 
tremely difficult process.” 
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Silco-Flex insulation in this compressor application provides complete 
protection against practically every enemy of motor insulation. 


Your major motor investments are protected Allis-Chalmers 


invisible standards perfection 


Allis-Chalmers motors prove the value thinking 
beyond established design standards. This thinking, 
applied research, development and manufacturing, 
has led advanced design features which mean greater 
application versatility, exceptional reliability and ex- 
tended motor life. These are invisible standards 
perfection you get with Allis-Chalmers motors. 
Silco-Flex insulation, for example, has completely 
changed the rules open-motor application. im- 
pervious moisture, oils, and most acids, alkalies and 
solvents. resistant abrasion, and capable 
withstanding high temperatures. Its resilience provides 
durability withstand shock and vibration 
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Super-Seal motors, with Silco-Flex ‘insulation, have 
proved themselves for more than five years under the 
most severe conditions industry. 

Advancements such capsule bearings, split end 
housings, and Integrated field coils (for synchronous 
motors) add the superior performance Super-Seal 
motors. 

They contribute the invisible standards that pro- 
tect your motor investments year after year cut 
replacement costs assure uninterrupted production. 

learn more, call your nearby A-C representative, 
write Allis-Chalmers, Power Equipment Division, 
Milwaukee Wisconsin. A-1297 

Super-Seal and Silco-Flex are Allis-Chalmers trademarks. 


FOR THE FACTS 
GENERAL 
MOTORIZED 

WHEEL DRIVE... 


Ride 
Lectra 


Haul 


the 


The minute you climb aboard this 
latest challenger the Mesabi’s tough 
operating conditions, you 
massive power and performance that’s 
‘your control. 


Powered General Electric’s new 
Motorized Wheel Drive, Lectra Haul 
gives you maneuverability and grade- 
ability never before attained 
dump vehicles its size. 


The truck was built Unit Rig 
Equipment Company Tulsa satisfy 
the demand users for vehicle that 
would cut haul costs combining 
maneuverability, capacity and perform- 
ance. Electric drive makes this vehicle 
possible. 


Here’s how the new drive works: 
traction motor mounted the rim 
each wheel and bolted the side the 
vehicle completely eliminating the 
need for axles, transmissions,’ differen- 
tials and drive shafts. Electric power 
for the Motorized Wheels supplied 


Motorized Wheel Drive avail- 
able rim sizes from in. in. 


GENERAL ELECTRIC 


— 


ALL-WHEEL DRIVE without separate engines, axles, transmissions, differentials, and drive shafts 
reduces maintenance, increases drive system reliability. 


64-TON CAPACITY with unmatched ma- SIMPLE OPERATION provides full control 
neuverability traction and braking effort all speeds, un- 


lowest cost per ton haulage, makes pos- equalled operating ease, safety, and maximum 
sible profitable mining deeper pits and productivity. 


leaner ores. 


INCREASED GRADEABILITY through utiliza- GREATER MANEUVERABILITY because motorized 
tion engine horsepower all wheels wheel drive enables Lectra Haul combine 


permits operation over steeper grades the maneuverability king pin steer vehicle 
haul road speeds, reduces haul lengths the gradeability “weight drivers,” 
and roadway maintenance. rigid frame vehicle. 


Progress Our Most Product 


GENERAL ELECTRIC 


HIGHEST BRAKING CAPACITY without fading 
mechanical wear results from dynamic 
braking allowing safe, high-speed operation. 


PROPORTIONED POWER matches traction 
conditions each wheel, providing more 
working hours under adverse weather con- 
ditions and terrain. 


FOR COMPLETE INFORMATION how 
G-E’s Motorized Wheel Drive can help 
you cut your haul costs, contact your 
nearby G-E Apparatus Sales Office, 


write Section 103-02, Schenectady 
New York. 
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from URANIUM SASKATCHEWAN 
NITRATES CHILE... 


NORDBERG ENGINES 


prove their reliability and economy 


MINING SERVICE 


GUNNAR Neither bitter cold, nor in- 
valuable uranium ore deposit Gunnar Mines, Limited, located north- 
west Saskatchewan, less than 450 miles south the Arctic Circle. 

meet the electrical power requirements for the construction and 
operation mine, mill and town facilities, Gunnar chose seven Nordberg 
Supairthermal® 4-cycle diesel engine-generator units, each rated 1200 
450 rpm, direct connected 845 generators. Adding the efficiency 
this installation are waste heat boilers which utilize exhaust gas from 


the Nordberg engines produce steam for heating plant buildings. 


The power plant expansion for Nitrate 
tion’s vast operations northern Chile largely story reliable 
Nordberg power. Their original Nordberg engine was 7100 diesel 
unit installed the Pedro Valdivia plant, followed the installation 
two 1900 Nordberg diesels for the plant Maria Elena. Then, 
meet much needed additional power, two big 9600 Nordberg diesels 
were installed new power plant Coya Sur. 

Now Anglo-Lautaro has again turned Nordberg meet further power 
expansion, and has ordered five more Nordberg diesels, each rated 5750 hp, 
installed the Pedro Valdivia power plant. When these new 
engines are put service, the combined generating capacity all ten 


Nordberg engines will provide over 38,000 kilowatts for nitrate production. 


While these installations Saskatchewan and Chile are widely sepa- 
rated geographically, they serve striking examples the way 
which Nordberg engines are serving the varied power requirements 
the mining industry especially remote areas where depend- 
able operation prime importance. 


NORDBERG MANUFACTURING COMPANY 


ATLANTA CLEVELAND DALLAS DULUTH HOUSTON KANSAS CITY MINNEAPOLIS NEW ORLEANS NEW YORK 
ST. LOUIS SAN FRANCISCO TAMPA WASHINGTON TORONTO VANCOUVER JOHANNESBURG LONDON 


SYMONS® NORDBERG SYMONS SYMONS NORDBERG 
CONE CRUSHERS GRINDING MILLS VIBRATING SCREENS VIBRATING GRIZZLIES MINE HOISTS 
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Five the seven 6-cyl- 
inder Nordberg 4-cycle 
Supairthermal diesels 
serving the Gunnar Mines 
operation Canada. 


Two 12-cylinder Nordberg 
2-cycle diesels rated 9600 
each, installed An- 
Coya Sur 
power 


SELECT THE CABLE MADE THE FAMOUS “MINE-TO-MARKET” FAMILY... 


Phelps Dodge Mining Cable 


Made highest quality copper from Phelps Assures utmost protection against damage 
Dodge’s own open-pit mines. from mechanical and electrical hazards both 


above and below ground mining operations. 
Combines years Phelps Dodge mining 


with many years cable Listed the Bureau Mines, and 
manufacturing experience give you the approved the Department Mines, 
finest quality cable you can specify. Commonwealth Pennsylvania, P-114-BM. 


First for Lasting Quality—from Mine Market! 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 
300 Park Avenue, New York 22,N.Y. 


Engineering and Mining Journal—Vol.161,No.11 


P 


You CaN ALWAYS READY 


CRANES 
SHOVELS 

DRAGLINES 
PULLSHOVELS 

TRUCK CRANES 


Northwest Shovels and Draglines are proving highly profitable 
this day when some the most highly valuable ore being 
found the relatively small lenses. The Northwest 80-D, 
yard Shovel the Model 95, yard Dragline bring you 


good capacity and the same time they are small enough for 
selective mining. 


They meet the problems that arise the wide variation 
work they have do, and the same time bring you machine 
quality that assures dependability the distant locations charac- 
teristic most mining operations. Your Northwest travels easily 
from one location another and positive traction both 
crawlers while turning well when going straight ahead 
easily negotiate soggy going. Northwest moves and out 
pockets and loads trucks box end cuts without fouling 
the wall and with the minimum spillage. 


The Model Dragline easily handles long booms and has 


profitably removed twenty feet overburden for each foot 
ore uncovered. 


Northwest shovels have trailed large capacity rigs and 
profitably loaded out rich pockets iron ore the range. 


you need fast, mobile rig your pit, you should learn 
about Northwest advantages. There are many exclusive features 
that assure high output and freedom from “down time.” 


NORTHWEST ENGINEERING COMPANY 
1509 Field Building 135 South LaSalle Street Chicago 
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NEW PEAK 


PAYLOAD!! 


bution the mining 


This tractor-trailer, the 
ton hauler that has established en- 
performance records num- 
ber mines recent years. 


25SL its enthusiastic 
approval mining operators fostered 


KW-DART CLIMAXES YEARS 
new concept heavy duty haulage was 
born with tractor-trailer design. 
enables moving greater tonnages with 


negligible sacrifice maneuverability and 
without added horsepower. 


These tractor-trailer combinations utilize 
proved components, engineered 
your job. 


Manchester Kansas City 41, Missouri, U.S.A. 


Here is! From Goodyear’s 
advanced technology and processes— 


HARD ROCK LUG XTRA 
the mine and quarry tire that’s built 
with extra tread take where the 
going’s tough! 


It’s made with 3-T Nylon 
triple-tempered Tension, Temper- 
ature and Time—that makes the 
world’s toughest tire bodies. 


has specially compounded rubber 
that embodies remarkable super- 
toughening agents for far greater 


THE WORLD’S TOUGHEST TRUCK TIRES 


You never had tough! 


HARD ROCK LUG XTRA TRED 
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chip-, wear- and penetration-resist- 
produces the world’s 
toughest treads. 


And, with its thicker nonskid tread 
depth (as much 71% thicker) for 
harder-biting, longer-wearing lugs, 
you take out more pay loads less 
time and lower cost—with fewer 
maintenance headaches, too! 


Ask your Goodyear dealer about 
Hard Rock Lug Xtra Treds, now. 


Goodyear, Truck Tire Department, 
Akron 16, Ohio. 


MORE AND TOUGHER RUBBER 
THE RIGHT PLACES! 


REGULAR EXTRA NONSKID 
NONSKID 


CROSS SECTION 


Regulor New 


Mining and Hard Rock Lug 
Quarrying Xtra Tred 
Tire 


YEAR 


Xtra Tred—T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 


MORE TONS ARE HAULED GOODYEAR TRUCK TIRES THAN ANY OTHER KIND 


BODY BODY 


“THIS GEAR WILL GIVE 
DRIVE HIGHER SPEED 
PLUS LONGER 


¢ 


Utilizing the modern facilities our newly equipped plant, higher speed and longer 
life are just two the advantages that you will get with Philadelphia’s revolutionary 


precision grinding technique. Very often these advantages are available more 
initial cost than conventional gearing. 


HIGHER SPEEDS 


Dynamic load factors are materially 
reduced. Your equipment can operate 
higher speeds with increased load 
carrying capacity. 


LONGER LIFE 


Extreme accuracy profiles, profile 
spacing and surface finish eliminates 
periods and resulting 
wear. 


REDUCED NOISE AND VIBRATION 


Reduced tooth tooth errors, accu- 
mulated pitch errors, and total com- 
posite errors give smoother contact 
reduce noise and vibration. 


REDUCED BACKLASH 


Precision ground gearing means re- 
duced backlash for reversing drives 
plus uniform backlash where pre- 
cision movement important. 


phillie 


100% INTERCHANGEABILITY 


Duplicate units spares can in- 
stalled with original 
tolerances duplicated exactly. 


FOR MORE INFORMATION 


investigate this mod- 
ern technique. Send for 
our new bulletin, AN AD- 
VANCED CONCEPT 
MODERN GEARS. 


PHILADELPHIA GEAR CORPORATION 
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mine and pit mill and smelter. 


WESTINGHOUSE 
PROGRESSIVE AUTOMATION 
CAN HELP YOU 

STEP TONNAGE 

CUTTING COSTS 


highly reliable and efficient electrical system must hold top priority your 
equipment planning. You can achieve such system through Westinghouse 
Progressive Automation. 

Progressive Automation Westinghouse concept help you plan economical 
steps automatic production. Westinghouse engineering facilities are available, 
for example, help plan substation, lay out plant distribution system, 
develop computer program. Any such planning should twofold: meet 
present needs and foresee future ex- 
pansion and growth. 

Look over the following pages for 
some the Westinghouse equipment 
now contributing more Westinghouse 


less costly and more efficient production. 
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Power distribution starts with de- 
STATIONS, which are shipped com- 
pletely assembled and pretested. Their 


Portable Westinghouse SWITCH 
HOUSES, control and protect the 
high-voltage circuits portable min- 
ing equipment, provide safety and 
continuity service features. Reliably 
designed safety circuits guard per- 
sonnel against hazardous conditions. 


The trénd the industry removing 
overburden toward excavating 
equipment greater capacity. Faster 
work cycles heavier duty place un- 


dependability shovel performance. 


Westinghouse sealed mine POWER 
CENTERS safely and reliably step 
down incoming power utilization 
voltage levels. 
cone-insulated power centers are 
completely protected from contami- 
nating atmospheres. 


crusher applications, Westinghouse 
wound rotor MOTORS provide the high 
breakaway torque required handle 
large process mass, particularly cold 
weather—and with less current inrush 
than squirrel-cage motors. The F/A 
MOTOR (foreground) with exclusive 
Thermalastic® insulation fully accessi- 
ble and makes for faster, easier inspection. 


Movement material from deep- 
mines and open pits the surface 
emphasizes the critical role the 
modern mine hoist. Efficient power 
distribution systems and dependable 
HOIST MOTORS and STATIC 
CONTROL contribute lower cost 
hoisting. 

Westinghouse “A” 
INDUCTION MOTORS drive 
slusher hoists. addition, Westing- 
house supplies d-c motor-generator 
sets, motors and controls for slushers. 


‘ 


one source, one responsibility... 


WESTINGHOUSE COORDINATED 
ELECTRICAL SYSTEM TAILORED 
YOUR PROCESS 

EVERY STEP THE WAY 


The mining operations and Westinghouse power distribution and utilization equipment (illus- 
trated) are typical the industry. Safety, reliability and continuity mining operation have been 
paramount considerations the design these system components. Complementing this appa- 
ratus, Westinghouse data logging, programming and computer equipment can help even further 
make plants more efficient. 

Your program for automation actually starts with the drive, control and power distribution 
components your present system. Then you add new Westinghouse equipment, taking advantage 
the latest product developments and control techniques. The next step with Westinghouse 
coordinating control systems, utilizing data logging and other devices. Each stage automation 
has been preplanned meet immediate and future objectives increase total production, 


introduce quality improvement measures, control high-cost areas production. 


WESTINGHOUSE PROGRESSIVE AUTOMATION... 
LOGICAL PLAN FOR INCREASING PRODUCTION 


Through years experience developed through close association with your industry, Westinghouse 
has helped solve the problems mining and processing huge quantities ore economically. 
Westinghouse prepared undertake analysis and study leading the recommending, furnishing, 
installing and maintaining equipment. For more information Progressive Automation, call 
your Westinghouse representative. You can it’s Westinghouse. 


Westinghouse 
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AUTOMATIC CENTRALIZED CON- 
TROL permits operator follow 
flow ore from one processing step 
another through indicator lights. This 
sequence control affords interlocking 
system for group conveyors. Such 
control reduces chance human error, 
increases output, and improves product 
quality with substantial savings. 


Classifier drive and flotation cell drive requirements vary with process 
require the use squirrel-cage motors. The Westinghouse SQUIRREL- 
strong, trouble-free construction. New Guardistor* motors provide 
based winding temperature let you match the full capability moto 
enclosed motors meets severe conditions encountered abrasive atmos 
*Trade-Mark 


eer 


conveyors 


Ball mill drives must engi- 
neered provide the critical 


starting torque, without upset- 

ting the stability the power 

system. Westinghouse SYN- 

CHRONOUS MOTORS with 
the new STATIC SLIPSYN® Westinghouse LOAD-O-MATI 
Westinghouse has wide experience de- CONTROL provide drive with TROLS use saturable reactor-cont 
signing drives for conveyor systems for maximum reliability, minimum induction motors provide the 
maintaining continuous flow. One the maintenance. required for fine crane control, 
newest the electro- and close bucket drives. Specific 
magnetic drive suitable where soft starts heavy-duty design for reliability, 
adjustable speed desired. Westing- static components; front wired, fre 

house motor, speed reducer and control *Trade-Mark 


give dependable, 
ance. *Trade-Mark 
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The Westinghouse DRIVE, employing all-static 
magnetic amplifier regulating system, provides the most 
advanced drive for casting wheel drives insure smooth- 
surfaced anodes. Two principal advantages are automatic 
stepless acceleration and deceleration, and accurate wheel 
positioning. Latest design Type AVR (Reactifier) DRIVE 
gives wide speed range and stepless speed control uses 
power Magamps for efficient, static power conversion. 


Modern kiln operations have forced the replacement 
wound rotor motors with more efficient adjustable speed 
drives. Westinghouse offers complete selection these 
drives. One drive with unique characteristics RECTI- 
FLOW*. has low inrush currents startings and 
available either constant horsepower constant 
torque device with 3:1 speed range and low speed 


efficiencies about 75%. 
*Trade-Mark 


ocess flow but normally 
REL-CAGE MOTOR 
positive protection 
motor the job. Design 
atmospheres. 


Westinghouse FURNACE TRANSFORMERS compe- 
tently handle exacting and varied current and voltage 
requirements. These units bring power melting processes 
more economically and use more efficiently for net 
increase production and reduction power costs. 


supply large blocks direct current electrolytic re- 
fining cells efficiently, the Westinghouse silicon rectifier 
the ideal answer—at any voltage. Power savings 
installation are substantial. Recently, Westinghouse in- 
stalled the world’s largest SILICON RECTIFIER unit, 
rated 10,000 amps, 600 volts d-c, for large metals producer. 
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Westinghouse silicone-insulated MILL MOTORS are 
engineered meet demands rough duty such tipping 
electric furnaces used convert metals. Improved field 
coil design provides greater capacity and longer life, while 
shaft and bearing design withstands heavy shock loads. 
BRAKES, applied the extension motor shaft, 
give accurate positioning. 


CRANE CON- 
r-controlled, wound rotor 
the speed adjustments 
especially the hold 
cific benefits are: rugged, 
ity, stepless speed control, 
front accessible. 


Westinghouse 
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PRODUCTION RELIABILITY 
ASSURED WITH 
WESTINGHOUSE MAINTENANCE 


SERVICE help keep your plant operating profit, Westinghouse offers Mainte- 
This not substitute for your own preventive maintenance program, but 
designed supplement it. coordinating our program with yours, you can 

assured securing the lowest cost and most effective maintenance. 

Modern Maintenance includes inspection, testing, modernization, field service, shop repair, and renewal part 
recommendations backed highly trained specialists, up-to-date facilities and all the benefits Westinghouse 
research and development. 

Our maintenance specialists are men who know about the maintenance electrical, electronic steam equip- 
ment. When they repair machine, they check thoroughly—both electrically and mechanically that your 


equipment not only repaired, but modernized. For example, when these men rewind motors, they can use revolu- 
tionary insulation processes such Super COILIFE* Thermalastic that give motors extra life. 
Fast repair service available from our Repair Plants that 
are equipped with the latest facilities and processes, with skilled 
craftsmen rebuild and modernize your equipment. Fast shipment 


renewal parts assured from our warehouses strategically Westinghouse 


located industry centers. You can it’s Westinghouse. 


*Trade-Marks JI-96153 


Polyester glass banding applied armatures and wound rotors various ratings Fast, one-day delivery for renewal parts 
with special Westinghouse-developed tension device, insuring strength factor guaranteed when you order from your local 
equal steel. Westinghouse warehouse. 
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ANNUAL AVERAGES —1920-1960 


E&MJ WEIGHTED INDEX 


NONFERROUS METAL PRICES 


MONTHLY AVERAGES — 1959 - 1960 
160 


The comparison base 100 1947-48-49. 
Weights are based 1922-23-24 prices 
copper, lead, zinc, tin, aluminum, nickel, silver. 


1955 1959 JFMAMJJASOND 


nonferrous metals price index reflected the first significant decline 
many months, dropping from 126.0 for September 122.2 for October. Lower 
copper prices accounted for the decline. Tin increased 1c, other metals were un- 
changed. 

Early expectations major steel producers for substantial upturn de- 
mand during the fourth quarter have faded. They now predict that material 
pick-up demand will occur until about mid-1961. 


Brush Beryllium Co.’s heavy expansion program will double the company’s 
1959 capacity the end 1961. 

The Atomic Energy Commission will build $4.1-million experimental 
reactor which will use molten salt uranium fuel. Constituents the mol- 
ten fuel are uranium fluoride dissolved mixture lithium and beryllium fluo- 
rides. Although this design was originally developed for nuclear-powered aircraft, 
current objectives are develop this advanced design for economic civilian power 
production. 

The recent flurry gold speculation the London market became po- 
litical issue the U.S. presidential campaign. Both candidates accused opposing 
parties supporting faulty economic policies which threatened world confidence 
the dollar. Both candidates pledged that they would maintain the current value 
the dollar opposing increase the world price gold. Bankers and 
businessmen England and the Continent have consistently held the opinion 
that sound undevaluated dollar vital stability international trade and 
commerce. Shrinkage U.S. gold holdings totaled $983-million during the first 
months 1960. Total drain during 1959 was $1,076-million which $344- 
million was the U.S. payment the International Monetary Fund. 


The growing battle between workers and the machine may resolved 
part tripartite Presidential Commission instructed come with solution 
automation problems the transportation industry the end 1962. See 27. 


oil drilling project the Unterweser region Lower Saxony, West 
Germany, unexpectedly penetrated substantial iron ore deposit depths 266 
1300 ft. The ores are comparable those the Salzgitter deposits and will 
require beneficiation. 

TASS reports the development automatic mining combine which 
breaks, loads, and hauls manganese ore from seams 7.4 thick. The Soviets 
say that operated one man and has capacity 1,300 tons per day. 

TASS also reports that Ukrainian researchers are using electronic computers 
analyze magnetic and gravitational geophysical anomalies. claimed that 
the computers yield information the depth occurrence, thickness, shape and 
other characteristics orebodies. 


100 100 
Top line indicates price 
1920 1925 1930 1935 1940 1945 1950 
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INNOVATION AND SIZE were the dominant points the 
equipment show the American Mining Congress meeting 


Las Vegas last month. Western Contracting’s 175-ton capacity 
truck and the Krupp digging wheel epitomize the idea. 


AMC Show Breaks Records Interest, Vitality 


THAN 7,500 MINING MEN attended 
the biggest and best the American 
Mining Congress’ Mining Shows, Las 
Vegas, Oct. 10-13. Extraordinary inter- 
est was generated the volume the 
exhibit, and particularly the size 
much the equipment shown. mam- 
moth orange 175-ton capacity truck con- 
structed Western Contracting Co., 
and presently use Kennecott’s 
Bingham pit, was the first sight for visi- 
tors approaching the convention hall, 
and, effect, struck the keynote for 
the whole show. 

The excellent program papers and 
speakers the meeting began with the 
traditional discussion national miner- 
als policies. With election day then only 
few weeks away, most the leading 
figures Washington who are con- 
cerned with mining and its future were 
present. But discussion representa- 
tives the two major parties their 
respective philosophies brought little that 
was either new—or much consolation 
—to those segments the industry 
which had been looking Washington 
for help through difficult times. (See 
Washington Impact, 26.) 

Publication schedules not permit 
complete coverage the show and the 
papers this issue. The following 
summary some the highlights, 
more will appear next month’s issue. 


“The strategic metal industy the U.S. 
has reached, will reach the next 
few months, the production levels 
1939. are again the ‘have not’ nation 
strategic metals that were before 
World War II.” Thus did Sam Williston, 
executive vice president Cordero 
Mining Co. introduce narrative the 
depressed conditions which exist the 


strategic metals industry. The grim tabu- 
lation included the information that anti- 


‘mony production the U.S. “is limited 


by-product metal from Idaho 
domestic requirements” that the 
only primary cobalt producer the U.S. 
has closed down that domestic pro- 
duction chromite limited the 
Mouat, Mont. mine, whose Government 
contract expires 1961 that the 
only producer “appreciable amounts” 
columbium the U.S. discontinued 
production this year production 
manganese has declined drastically 
U.S. mercury production declined 20% 
during 1959 and will probably drop an- 
other 20% 1960. The only cheerful 
note cited Mr. Williston was tung- 
sten, which enjoys import duty 
more than 10% valorem, and which 
has three major producers operation, 
and two more announced coming in. 

Mr. Williston, who has maintained 
strong touch humor spite the 
current low estate his industry, pro- 
vided the wry comment which summed 
the general dissatisfaction the indus- 
try feels toward both 
parties and what seems their at- 
titude toward mining. When Sen. Frank 
Moss (D.-Utah) and Sen. Thruston 
Morton (R.-Ky.), chairman the Re- 
publican National Committee, had com- 
pleted their addresses the convention, 
the latter with great humor and charm, 
but with little concrete hope for better- 
ment mining general, Mr. Williston 
observed that the mining industry was 
for grabs (politically) “to the highest 
bidder. But nobody’s bidding.” 


new approach management’s con- 
cept maintenance—in one case the 
open pit—was introduced Jen- 


sen, assistant chief engineer, 
Hanna, The responsibility for the main- 
tenance attitude the work force, Mr. 
Jensen feels, eventually winds with 
management and the superintendent be- 
fore gets the foreman. working 
team, dedicated good housekeeping 
and top-shape equipment, can soon 
discouraged and lose all dedication 
maintenance sees management de- 
manding more and more production 
the expense careful use machinery. 

Among other concepts cited Mr. 
Jensen were: the encouragement 
manufacturers build machinery de- 
signed facilitate repair and overhaul. 
“Everyone here has been exasperated 
the sight $60,000 truck rendered 
useless during repair some $25 com- 
ponent that could not quickly re- 
moved for repair and replacement;” and 
constant attention and evaluation 
records. “Information (based records 
convince management that improved 
equipment will reduce maintenance and 
reduce over-all costs.” 

Mr. Jensen also asked that the pur- 
chasing department maintain close liai- 
sion with the maintenance department 
improve its own judgment ordering 
replacements and new equipment. 
summary, the speaker asked that the 
existence and needs the maintenance 
department kept mind all man- 
agement, all supervisors and purchasing 
executives. 


After modest early successes with in- 
strumentation and automation regard 
processing temperatures and controls 
its Arizona plant 1948, the Cali- 
fornia Portland Cement Co. decided 
concentrate such practices the 
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construction the Mojave plant, ac- 
cording Patterson, production 
manager. process which demands 
close attention product storage and 
flow, sizing, quality and condition—as 
well temperature, the use sensing 
and recording devices (instrumentation) 
and automatic control equipment (auto- 
mation) has proved very successful 
most instances, genuinely helpful 
some others and not easily workable 
few. 

the latter case, the company 
sure that difficulties can overcome 
and profitable application effected with 
greater study the problem. California 
Portland working closely with equip- 
ment manufacturers get full benefit 
from the program. 

Despite warning his audience that 
the cost such program high, and 
that places grave responsibility upon 
management supply qualified person- 
nel the project, Mr. Patterson feels 
that the imposition automatic controls 
upon the process has succeeded “ex- 
tending the senses the operator” 
through cameras, analog computers, 
recorders and controls. The benefits in- 
clude collection data for better evalu- 
ation the process, release the oper- 
ator from routine tasks, more careful 
guiding the process, tighter control 
from central point, and generally im- 
proved communications. 


relatively new technique strip and 
open pit mines, angle-face drilling, that 
reported result lower-cost blast- 
ing, better fragmentation, and more 
stable banks, possible with rotary 
blast hole drill introduced Joy Mfg. 
Co. 

Available for either electric diesel 
power, the Joy 965-BH Champion in- 
corporates many automatic controls for 
fast set-up time. can drill holes verti- 
cally 30° from vertical, swings 
independently crawlers, and provides 
push-button shifting gear ratios 
overhead drive. 


series slurry blasting agents, D.B.A. 
(Dense Blasting Agents), that contain 
water part their composition, that 
are water compatible and may left 
water-filled holes for considerable pe- 
riods time, was featured Inter- 
mountain Research and Engineering Co. 

Because the unusually high strength 
slurry blasting agents, their high den- 
sity and relatively low cost; large sav- 
ings are often possible; especially 
rock which drilling costs are high and 
poor fragmentation prevalent, accord- 
ing the company. 

The company also reports increas- 
ing trend toward the use D.B.A. 
“plaster” for secondary blasting, 
avoid the high cost drilling, since 
the highest velocity blasting agent 
available addition being the safest 
and most economical blasting agent for 
this purpose. 


(News continues 120) 
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Camp Bird Mine, southwestern Colorado, has resumed production 
following $2.6-million rehabilitation program begun 1956. The 
mine, which has produced more than $50-million gold and other 
metals since its discovery the 1870’s, has estimated ore reserve 
777,000 tons. contract for lead, copper and zinc concentrates 


from the new 500-tpd mill has been signed with American Smelting 
Refining Co. 


Katanga going ahead with its expansion program despite the 
complex political situation, according special E&MJ correspondent, 
who noted that Union Miniere expects produce 300,000 metric tons 
copper this year and remains “extremely confident” for the future. 

The major effect upon the mine the current upheavals, far, 
has been the alteration shipping routes. About one-half the 
area’s exports, which formerly went overland, now are shipped through 
Angola and Mozambique. 


Venezuela’s president Romulo Betancourt apparently ready 
fight even the opposition within his own party foreign investment 
within Venezuela. The government has given its go-ahead for the 
$13.5-million, 25,000-tpy aluminum reduction plant which Reynolds 
Metals Co. wants build San Felix, the Orinoco. 

The project mixed-capital venture with participation 
Reynolds and the Venezuelan government. Strong resistance foreign 
mining entry has been building, and, earlier the month, the Ministry 
Mines Hydrocarbons cancelled about two-thirds the existing 
manganese concessions Venezuela for failure the owners 
comply with development strictures. 


The AEC has acted implement its program for small mine produc- 
ers the Uravan mineral belt Colorado, Utah and Arizona. Con- 
tracts signed with Kerr-McGee Oil Industries and Climax Uranium 
Corp. provide for the purchase prescribed poundages 
ores controlled the two firms and also provide for future purchase 
pounds ores from independent miners with which the 
mills not necessarily have contracts into the 1966 period. 


British Government plans for rail access from the Portuguese sea- 
port Lourenco Marques Mozambique Swaziland’s Bomvu Ridge 
iron ore and coal deposits are being given impetus expected 
Anglo American Corporation contract with Japanese ironmasters 
begin supply iron ore early 1964. The Yamata and the Fuji iron 
and steel companies have made preliminary agreements with Anglo 
American purchase nearly 12-million tons ore over year 
period. final contract awaits the negotiation government and 
private financing the proposed railway, and the fixing satisfac- 
tory rate for ore transport. 


Lane Mountain Silica Co.’s new $500,000, 400-tpd silica processing 
mill Valley, Wash., will begin production January. 


Construction tungsten ore mill will commence shortly at. the 
Silver Hill property near Spokane. Robert Robey mining engineer 
charge the 150-tpd plant. 
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WASHINGTON IMPACT 
Highlights 


PROGRAM FOR 1961—Last month’s American Mining Congress 
annual policy resolutions set out the maximum goals domestic mining 
industry leaders hope persuade the new administration aim for. 
usual, they considerably beyond party platform politician’s cam- 
paign pledges (see story this page and 

Once again, AMC called for national minerals policy which would 
include increased import protection, stiffer anti-dumping regulations, 
and maintenance government stockpiling with tightly controlled 
rules for surplus disposal. 

The industry congress urged “reactivation” federal loans for mine 
exploration and development, Atomic Energy Commission policy 
for government uranium procurement after 1966, modified return 
the monetary gold standard, and price hikes plus removals restrictions 
gold and silver. Other recommendations included greater depletion 
allowances and other tax benefits, tighter labor controls, lessening 
restrictions use public lands for mining. 


PRE-GATT TRADE trade policy officials are 
poring over tomes Tariff Commission and Committe for Reciprocity 
Information hearings and recommendations that will finally determine 
the exact imports which the will offer tariff concessions early 
next year international trade agreement bargaining sessions under 
the General Agreement Tariffs and Trade (GATT) Geneva. 

The final “offer lists” are not made public until the bargaining actually 
begins. But the unofficial word making the rounds Washington 
that the final U.S. offer lists will less inclusive than the tentative lists 
published last summer. One agency staffer predicts many half 
the items will removed from the lists grounds present duties 
currently are below the so-called “peril-point” threatened 
injury domestic producers. 

number metal-mineral items, including those chemically proc- 
essed, and still more synthetic chemicals are among those which 
little tariff reduction may bargained, industry representantives 
Washington report they have been told privately U.S. officials. 


IRON ORE TARIFFS—Steel industry witnesses presented strong 
front against proposed protective tariffs iron ore before the Tariff Com- 
mission last month. Leading producer and union spokesmen challenged 
both legal and economic grounds move domestic iron mines 
win Tariff Commission support for removing imported ore from 
the duty-free list. 

The Commission hearings, ordered the Senate Finance Committee, 
took the issue under the “escape clause” provisions the trade 
laws, which steel industry witnesses claimed not apply item 
the free list, but are limited items which the U.S. has 
previously granted tariff concessions. 

Further, the steel spokesmen argued, increased imports (35.6-million 
tons 1959) and decreased domestic production (1202.6-million tons 
last year), has been caused depleted high-grade domestic reserves 
and improved industry technology. Profits, wages, and employment are 
still increasing the domestic industry, claim steelmen, and domestic 
production not threatened. 


CUBA OUT BOUNDS—Last month’s Administration decision 
ban most U.S. exports Cuba, including particularly metals and 
manufactures, machinery, equipment, chemicals, and spare parts, 
part the new policy regarding Castro declared enemy 
the Communist camp. Castro has cut the bone his U.S. purchases, 
but had continued buying desperately needed items those categories. 

For example, for the first six months 1960 compared the same 
period last year, Cuban purchases all U.S. export items nosedived 
from $208-million $142-million but imports U.S. iron and steel 
mill products dropped only marginally from $6.9-million 6.4-million, 
and buys U.S. railway equipment soared from $0.5- $4.5-million. 

USS. officials are divided over how quickly the U.S. export controls 
will worsen Castro’s mounting economic problems. 


Democrats Outline 
Mineral Proposals 


new Democratic party policy report 
natural for the 
People”—lays out broad terms what 
the Democratic advisory council pro- 
poses the way Government mining 
and minerals legislation and regulation 
next year. 

promises revival stockpiling, 
skirts the issue import protection, 
threatens “review” tax depletion al- 
lowances. 

Like Republican party statements, the 
Democratic document puts heavy em- 
phasis new research and develop- 
ment programs. 

The report blueprint what 
Democratic party leaders are likely 
urge Federal programs the industry 
next year, regardless whether not 
they win the election. 

The advisory council 
sources committee which issued the re- 
port was headed former Interior As- 
sistant Secretary Girard Davidson 
Portland, Ore. Its drafters included: 

Former Interior 
Chapman, former Interior Department 
official William Brophy, and the 
Democratic governors Alaska, Cali- 
fornia, Colorado, Connecticut, Kansas, 
and Wisconsin. 

The report includes proposals 
water, fish and wildlife, pollution con- 
trol, outdoor recreation, lands and soils, 
forests, and energy—in addition sec- 
tion minerals and mining. 

The minerals and mining section de- 
clares that “mineral self-sufficiency has 
not been achieved” the U.S., and calls 
for “re-establishment economic sta- 
bility the mining industry and the 
achievement reasonable level 
mineral self-sufficiency.” 

Specifically, the report recommends: 

“Resources short supply must 
imported and stockpiled. 

“Intensive research new methods 
discovering and appraising mineral 
deposits, recommended the Na- 
tional Science Advisory Committee 
mineral research, should placed under 
way immediately. Maximum effort 
such program should locate ore de- 
posits which can economically mined 
with modern technology labor 
standards present world economic 
competition. 

“The extent our oil, gas, and min- 
eral resources should ascertained 
expanded program topographic 
surveying and geologic mapping. in- 
ventory world resources also should 
made joint and cooperative study 
with other free nations. 

“Leadership research extraction 
and utilization oil and minerals and 
their by-products for energy, industry, 
and agriculture should undertaken 
the Federal Government. Special atten- 
tion should given secondary recov- 
ery oil. 

“National pilot programs should 
expanded convert oil shale, western 
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coals, lignites, and other fossil fuels, and 
radio-active minerals into more easily 
used forms energy. 

“Federal 
should vigorously enforced and co- 
operative efforts should made in- 
sure greater uniformity mine safety 
inspection state governments. 

“Arbitrary discrimination and unrea- 
sonable restrictions the U.S. govern- 
ment against the domestic production, 
ownership, and sale metals should 
terminated. (An apparent reference 
gold and silver.) 

“The depletion allowance system for 
income taxes should thoroughly re- 
viewed. Reasonable adjustment should 
made that mineral well oil 
and gas producers will receive fair and 
equitable treatment.” 

Included among the “basic changes” 
the Democratic report promises are: 

council resources and conserva- 
tion advisors under the President’s ex- 
ecutive office “program long-range 
development; national investment fund 
finance Government and private re- 
sources development projects; and 
“comprehensive” research and develop- 
ment program, including topographic 
and geologic mapping. 

The report also calls for “carefully 
controlled” leasing public lands 
private mineral developers, 
“prevention” monopolies. 

its section criticisms the Re- 
publican record, the report cites only one 
specific instance involving mining—the 
issuance “unwarranted mining claims 
such that the Sarena Co. 
national forests.” 


Depletion Will Survive 


Regardless who wins the White 
House, the next Congress not going 
eliminate depletion allowances min- 
erals. 

said Rep. Hale Boggs (D., La.) 
key member the House Ways and 
Means Committee, which has the first 
say-so legislating any change deple- 
tion allowances. 

Boggs told the American Mining Con- 
gress that the political fuss about elimi- 
nating depletion “just much con- 
versation.” Boggs said, opponents have 
been trying change the law “for the 
last years, and even let 
them talk about the floor.” 

Nixon, course has come out 
for retention the depletion allow- 
ance—and has hit hard the necessity 
for giving similar incentives (such tax 
reform) that industry will encour- 
aged expand and thus give the coun- 
try its necessary economic growth. 

Kennedy, the other hand, has fuz- 
zied his stand depletion—but has 
leaned clearly the side lessening 
present allowances. 

Undersecretary Interior Elmer 
Bennett charged that Kennedy has come 
out favor “plugging loopholes 
depletion allowances,” opposed import 
controls foreign raw materials, in- 
cluding lead and zinc, and endorsed the 
Paley Report. 


Labor This Month 


AUTOMATION BREAKTHROUGH: two key industries, giant 
steps are being taken remove the sting from automation. These are 
the most significant gains far the growing battle between the workers 
and the machine. Employer-union teams the railroad and West 
Coast longshore industries have come with plans least forestall 
all-out war over labor-saving devices and jobs. While they may 
not the final answer, the solutions may provide clues for solution 
automation troubles facing the steel, auto, electrical, mining and 
other industries. They bear close examination: 

the all-important contest over work rules, the carriers and five 
operating brotherhoods have handed their dispute 
Presidential Commission with orders come with solution 
the end 1962. (Work rules were the center last year’s 116-day 
steel strike.) The Commission’s orders: Find way for the carriers 
eliminate outmoded jobs and yet protect the workers rights. The Com- 
mission’s finding won’t binding the parties but they’re expected 
carry considerable weight; not only the carriers and rail unions 
but influence others facing the effect automation. 

the Pacific Coast docks, maritime employers and leaders the 
International Longshoremen’s and Warehousemen’s Unions have $31- 
million automation pact. The employers, have free hand using 
labor-saving equipment the docks, will set annual $5-million 
fund help alleviate the loss jobs and income members the 
dock union. The employers calculate, even with the payments into the 
automation fund, save money trimming the size work 
crews, use new cargo hauling equipment and elimination restrictive 
work rules that have developed the docks over the years. The 
price the agreement, which covers some 12,000 longshoremen, 
indicates the gains come from automation, particularly industry 
with high manpower costs. 


LANDRUM-GRIFFIN COMES AGE: The first year’s report 
the workings the 1959 Labor Reform Law indicates doing the 
job set out do—protect the democratic rights union members. 
Labor Secretary James Mitchell says the new law “advancing” 
collective bargaining, safeguarding union funds and preventing “under- 
the-table dealings” between labor and management. While few major 
violations have been uncovered during the first year, the report shows 
union members have “taken more active interest their union affairs” 
and have filed many complaints election procedures, union bureauc- 
racy and the like. 

Here are some specific details: 

all, 52,278 unions filed reports; these 269 were national 
international unions. 

breakdown union finances the reports shows three-fourths 
the unions charge less than month dues; 12% charge fees 
for transferring from one union local another. 

Unions reported total 592 union trusteeships; 285 trusteeships 
were terminated during the year while new trusteeships were added. 

After one year’s experience, significant changes L-G are 
proposed the Labor Department. However, some amendments may 
offered the next Congress strengthen procedural and enforce- 
ment rules. For instance, the Department wants make illegal 
interfere with Government agent performing his L-G duties; 
also request may made allow the Government act for 


individual who has undergone reprisals for making complaints against 
his union. 


WAGE SETTLEMENTS HOLD UP: Whatever the trend business 
the last quarter 1960, labor-management negotiations are holding 
level, with wage increases averaging about hour. This even 
slight gain over early 1960. Mine-Mill Smelter Workers, 
new agreement with American Smelting Refining Co. for 6,000 
workers nine states came terms increase while 
extending their mid-1961 contract another year. the same time, 
pension and vacation benefits were increased. 
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MARKETS 


Copper Producers, Smelters 
Gold Erupts; Aluminum Mill Planned 


THE E&MJ domestic copper average 
dropped October and, because 
its heavy weight, the metal price 
index slumped from 126.0% the 
1947-49 average September 122.2% 
October, the lowest since August 
1959. October 1959 the figure was 
126.1%. Tin was the only other metal 
price move during the month, gaining 
slightly more than over the period. 
With copper prices down further, the 
November index expected fall. 


Copper activity headlined October’s non- 
ferrous metal news, but gold, buzzing 
briefly, probably gained 
tional attention. 

The London-N.Y. copper price spread 
having reached Ib, U.S. custom 
smelters had dropped from 33¢ 
31¢ press time last month. The 
spread between domestic producers (33¢) 
and smelters lasted from Oct. until 
Oct. which time Kennecott Copper 
Corp. startled the world cutting its 
domestic price for copper produced 
the U.S. 30¢ delivered, effective 
Oct. 12. The price cut was full cent 
more than expected, undercutting smelt- 
ers that amount. 

Phelps Dodge Corp. followed down 
effective the same day. the same time, 
the company announced that had not 
returned 100% capacity after its 
strike settlement early the year—but 
94%. The company said would cut 
back 90%. The Anaconda Co., al- 
ready plagued walkout its Chu- 
quicamata mine Chile, followed also 
effective Oct. 12. 

Smelters 31¢ had choice but 
cut become competitive. They did 
Oct. leaving all U.S. sellers 
but dealers 30¢ delivered. The 
price continued through the month and 
was responsible for the decline the 
domestic average 30.598¢. 

London continued move off after 
U.S. price cuts and hit 2217% prompt 
bid Oct. 24, but recovered slightly 
and gained appearance stability 
about the month ended. 
Tariff, freight and insurance added ap- 
proximately equates the imported price 
the 30¢ level. 

The new U.S. price does not appear 
have excited buyers, but observers 
blame this the state the U.S. econ- 
omy rather than the price situation. Cop- 
per sellers, interested price stability 
well profits, are expected make 
all efforts hold the current price. Cut- 
backs, stable LME and improved do- 
mestic buying may make this possible. 

The weakness copper brought sev- 
eral cutback during 
October. The two big copper firms 
Northern Rhodesia, Rhodesian Selection 
Trust and Anglo-American, each cut 
back 10%. RST said that would cur- 
tail the rate 22,000 tpy. Anglo- 


American cut about 3,000 tpm, but re- 
served the decision direct 
output cutbacks stockpiling. the 
eyes many, the latter choice would 
little help. Rhodesia produced 593,000 
tons copper 1959. 

Katanga, which kept copper moving 
despite rebellion and counter rebellion 
the Congo, will also cut back 10% 
(2,500 tpm). The company expects 
produce 308,000 tons 1960, only 3,000 
less than 1959. 

Noranda Canada has maintained 
month curtailment and running 
slightly ahead its 10% goal for 1960. 
Phelps Dodge’s intention mentioned 
above. 

The Anaconda strike Chile 
month old. Mid-October rumors 
settlement turned out false. Word from 
Chile press time reported collapse 
negotiations. Chuqui has been produc- 
ing 21-22,000 tpm 1960. 

Domestic sales reported E&MJ dur- 
ing the month were down October, 
but foreign sales were only shade un- 
der September’s record. 


Gold spurted the London open market 
late the month reaching $40.60 
Oct. 20. closed the month about 
$36.125, about over the U.S. Treasury 
buying price $35. 

dozen reasons for the surge—the 
first since 1954—were ventured, but the 
major cause appeared pure specu- 
lation based the belief that the 
would devaluate its dollar. The deficit 
the U.S. balance payments, led 
substantial U.S. foreign investment, 
which has resulted steady flow 
gold from here has stimulated this belief. 
Now, forecast Democratic presiden- 
tial victory and possible inflationary ac- 
tion has provided another spark. Threat 
U.S. Treasury release gold 


European markets and the resultant glut 
has quieted the market, but gold will 
probably maintain its premium abroad 
until after the election here. 


Aluminum production 162,882 tons 
September was 10,000 tons under 
August and 80.3% capacity. Septem- 
ber 1959 was 89%. Stocks primary 
metal rose sharply again and the end 
July were 203,626 tons—a record. 

Kaiser Aluminum cut out the second 
its nine potlines its Chalmette, La. 
plant early the month. Each line there 
produces 27,000 tpy. Kaiser now oper- 
ating 70% capacity. 

Aluminium Ltd., Bridgeport Brass, 
Cerro Pasco and Scovill Manufac- 
turing have joined together and will 
build 100,000 tpy hot-rolling mill 
the northeast U.S. All are fabricators 
sheet aluminum. Hot-mill capacity, nec- 
essary for sheet output, largely con- 
trolled here the big integrated pro- 
ducers. stands all capacity will 
the owners. The project will cost $30- 
million. 

With the action, Aluminium Ltd., who 
will operate the project, gains its first 
U.S. producing capacity. Participants will 
benefit from remelt facilities the new 
plant which will enable customers re- 
turn scrap, common practice among 
U.S. producers. Competition for sheet 
markets should intensify. 


Lead and zinc sales reported 
October were expected about equal 
September. Both commodities, was the 
case the previous month, picked 
the second half the period. The zinc 
price 13¢ East St. Louis was firm 
backed industry strikes. Confidence 
the 12¢ lead price was boosted 
strong end-of-month average buying. 
Five Eagle Picher zinc mines Illinois 
and Wisconsin were struck, but smelter 
stocks were judged more than ample for 
months ahead. 

The Tariff Commission this month 
recommended continuance lead and 
zinc quotas. 


Copper Prices 1954-1960 
432 
416 
400 
384 
368 
352 
336 
320 
304 
288 
272 
256 
240 
224 
208 
192 
160 


1954 1955 1956 


1959 1960 


Monthly averages. E&MJ weighted averages are computed from actual reports sales 
140,000 17,000 tons per month. LME prices are the average 
the mean the bid and asked; they refer long tons. The two scales are equal 
exchange rate $2.80 per £320 40¢ etc. Data through Oct. 1960. 
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Cents per unless otherwise indicated: 
Copper: 


Electro, domestic refinery 30.598 
Electrolytic, exports refinery 27.111 
Lead: 
Common, New York 12.000 
Common, St. 11.800 
Silver: 
Silver, New York, per 91.375 
Silver, London, pence per 79.488d 
Zine: 
Prime, Western, East St. Louis 13.000 
Prime, Western, delivered (g) 13.500 
Tin: 
New York Straits 103.319 
Gold, per oz, U.S. price $35.000 
Sterling, 281.158 
Quicksilver, per $209.000 
Antimony, bulk, Laredo .... 29.000 
Antimony, cases, Laredo 29.500 
Antimony for. 99% ....... 23.875 
Palladium, troy $24.000 
Platinum, refined, 82.000 
150.000 
Cadmium 160.000 
Al, unalloyed ingot 26.000 


export, ingot 


Cents per unless otherwise indicated: 


basis cash, New York St. Louis. All 
except gold and silver, are cents per 
poun 

(a) Net prices refineries Atlantic sea- 
board. arrive the delivered U.S. basis add 
per pound, the average differential for 


delivery charges. 
Export daily quotations are 
averages based sales outside the 
U.S. reported Ocean freight and 
lighterage and handling are deducted 
arrive the f.o.b. Atlantic seaboard refinery 
(e) The Continental ports quotation 
tion and the standard conference 
freight and insurance, Atlantic ports main 


Average Prices October (E&MJ Quotations) 


Metals 


U.S. DAILY AND AVERAGE PRICES 


November and Mining Journal 


Magnesium, ingot 35.250 
74.000 


Domestic quotations, unless otherwise stated are in 
cents per Ib. ete checks, in cents. Quick- 


silver per flas! 
(a) Ib delivered, ton lots. 


(b) Per Ib delivered, small lots. 

(a) Domestic 5 tons or more but less than carload 
lots, packed in case f.0.b. New York. 

price, Port Colborne U.S. duty 


inelu 
(g) Delivered where freight exceeds 0.5c. 
(h) 2¢ duty extra. 


Free Gold Market 


The volume international gold deal- 
ings rose 55% above the September level 
heavy buying pressure pushed bar and 
coin prices almost every center. The 
yellow metal price hit high $41.50 
per ounce London where volume 
transaction surpassed all records since the 
reopening the market 1954. Gold fu- 
tures were also highly active dealings 
averaged three million dollars daily. 
Carrying charges varied from p.a. 


Aluminum Straits 


AVERAGES FOR WEEK 


1 or both prompt and future deliveries; 
tin quotations are for prompt delivery only. 


Quotations for copper are for the ordinary 
forms wirebars and ingots; cathodes are sold 
at a discount of 0.125¢ to 0.15¢ per pound. Quo- 
tations for zinc are based Prime Western 
brands. Zinc New York commands premium 
over the St. Louis basis equal the freight 
differential. Contract prices for High Grade zinc 
delivered the East, Middle West and West 
effective Apr. 1960, commanded premium 
1.50¢ per pound over the current market 
for Prime Western; Special High Grade 1.75c 
effective Apr. 1960. 


(f) Prime Western delivered where freight 
from St. Louis exceeds 0.500c. 


Quotations for lead are based domestic 
common lead. Corroding lead commands pre- 


Silver, Gold and Sterling 


gold stock declined further low 


Private gold hoards 
throughout the world increased about 
total 13.6 billion. Pick’s 
World Currency Report quotes “free 
gold” per fine oz. follows: 


Coins (12.5 kg) 
Sept. Oct. pt. Oct. 
Kit) 31 0 31 

Manila......... $40.50 $41.50 36.10 37.5 
Hong Kong..... 47.25 48.50 39.30 40.65 
Bombay eeeeciee 53.00 54.30 52.50 51.25 
39.70 41.00 35.35 36.28 
40.10 40.60 35.80 36.90 
Buenos Aires.... 39.70 41.80 35.88 37.80 


Note: Prices are quoted the free black 
market value the dollar the local 
markets, 


Custom Smelter Copper 


Based flat price and average 
price sales U.S. for month Octo- 
ber reported American Smelting 
Refining Co. electrolytic copper 
standard shapes, adjusted nearest 
deducted for selling common. 


Delivered consumer’s plant 30.500 


DAILY AND AVERAGE PRICES 


Silver 

3 32.200 27.825 28.770 12.000 11.800 13.500 13.000 26.000 102.875 4 91.375 79.500d. 281.0200 250s, 6%d. 

32.475 28.370 12.000 11.800 13.500 13.000 26.000 102.875 91.375 79.500d. 281.0000 

32.475 27.550 28.495 12.000 11.800 13.500 13.000 26.000 103.125 91.375 9d. 

28.420 12.000 11.800 13.500 13.000 26.000 103.375 91.375 281.0860 

7 32.425 27.450 28.395 12.000 11.800 13.500 13.000 26.000 103.500 10 91.375 79.500d. 280.9920 250s, 844d. 
32.425 27.550 28.495 12.000 11.800 13.500 13.000 26.000 103.750 91.375 
12.000 11.800 3.500 13.000 26.000 103.750 79.500d. Holiday 250s, 
27.175 28.120 12.000 11.800 13.500 13.000 26.000 103.750 280.9560 10d 
14 29.600 27.025 27.970 12.000 11.800 13.500 13.000 26.000 103.500 17 91.375  79.500d. 280.9680 250s. 10%d 
17 29.600 27.025 27.970 12.000 11.800 13.500 13.000 26.000 103.750 18 91.375 79.500d. 281.1000 251s. Od. 
27.050 27.995 12.000 11.800 13,500 13.000 26.000 103.125 

19 29.600 26.900 27.845 12.000 11.800 13.500 13.000 26.000 103.125 20 91.375 79.500d. 281.3660 260s, Od. 
20 29.600 26.875 27.820 12.000 11.800 13.500 13.000 26.000 103.375 21 91.375 79.500d. 281.3780 260s. Od. 
21 29.600 26.875 27.820 12.000 11.800 13.500 13.000 26.000 103.250 24 91.375 79.500d. 281.3300 268s. Od. 
24 29.600 26.625 27.570 12.000 11.800 13.500 13.000 26.000 103.000 25 91.375 79.500d. 281.3480 270s, Od. 
29.600 26.650 27.595 12.000 11.800 13.500 13.000 26.000 103.000 91.375 79.500d. Od. 
29.600 26.725 27.670 12.000 11.800 13.500 13.000 26.000 103.250 281.2400 Od. 
27 «=29.600 26.825 27.770 12.000 11.800 13.500 13.000 26.000 103.250 28 91.375 79.500d. 281.4050 257s. Od. 
28 29.600 26.725 27.670 12.000 11.800 13.500 13.000 26.000 103.250 31 91.375 79.500d, 281.5980 256s. Od. 
26.625 27.570 12.000 11.800 13.500 13.000 26.000 103.500 

AVERAGES FOR MONTH AVERAGES FOR MONTH 

Oct. 30.598 27.111 28.056 12.000 11.800 13.500 13.000 26.000 103.319 Oct 281.158 


AVERAGES FOR WEEK 


27.865 28. 11.800 13.500 13.000 26.000 102.775 
27.035 27.980 12.000 11.800 13.500 13.000 26.000 281 
Calendar Week Averages: New York Silver: Oct. 
CALENDAR WEEK AVERAGES Oct. 14, 91.375; Oct. 21, 91.375; Oct. 28, 
32.430 27.545 28.490 12.000 11.800 13.500 13.000 26.000 
14 31.050 27.340 28.285 12.000 11.800 13.500 13.000 26.000 103.688 
: 21 29.600 26.945 27.890 12.000 11.800 13.500 13.000 26.000 103.325 
28 29.600 26.710 27.655 12.000 11.800 13.500 13.000 26.000 103.150 
THE above quotations for mapor nonferrous Continental ports. Currently this 0.125c points (almost all lead 
metals are our appraisal the important United corroding grade). 
States markets, based sales reported pro- Copper, lead and quotations are based (c) The daily silver quotations reported 
ducers and agencies. They are reduced the 


Handy Harman, cents and fractions 
cent per troy ounce, the price paid Handy 
Harmon ent for silver contained 
unrefined silver-bearing materials submitted 
them for refining. determined the basis 

bar silver .999 fine made 
Handy Harman for nearby delivery New 
York regular suppliers quantities sufficient 
meet daily requirements, and usually 
below the price which such offers 
are made. 

The Treasury’s price newly mined 
domestic silver per troy ounce 1000 fine 
effective July 1946. London silver pence 
per troy ounce, basis .999 fine. 

ayment the United States Treasury for gold 
99.7 cent the price quoted the 
Treasury, which equal 334.9125. 
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MARKETS (Continued) 


London Metal Exchange Quotations 


Lea 
Month 


221 
224.071 


Mon. 
Asked Bid Asked 


Current Month Mon. 


Asked 


Mon. 
Asked Bid Asked 
9 
804 00 


805 
807 


Prices are for the official a.m. session pounds sterling per ton 2240 Copper basis wire bars, lead zinc 98% and tin min. 99.75%, 


Miscellaneous Metals, Ores, Minerals 


Quotations cover wholesale lots, prompt shipments, New York unless 
otherwise stated, tons 2,000 unless otherwise noted. ton; 
long ton; stu—short ton unit; ton unit. (p) duty extra. 


MISCELLANEOUS METALS 


Aluminum ingot, 99.9% 
Antimony, spot, Ib. less than 
bulk, carload lots, 
Bismuth, ton 
Cadmium, ton lots delivered, 


Calcium, ton lots, 98%, cast 
Chromium, 97% grade, lb, contract delivered. 
Cobalt, 99%, per effective 3-1-60 
Germanium, per gram, 10,000 gram lots 
Indium, troy oz 
Lithium, Ib, 98% 
Nickel, cathodes, (a).. 
Other sales, regular seller 
Sales by dealers, etc 
Magnesium, 99.8% carloads, lb producer's plants, 
Velasco, Texas, effective Apr. 16 
Palladium, 
Platinum, tro 
Quicksilver, 
Selenium, 99 plus %, lb—(Feb. 19, 1958) 
Silicon, minimum 98%, carloads, Ib 
Semi Conductor grade, lb 
Tellurium, 
Thallium, 100 more $7. 
Titanium, 99.3% plus, grade A-1, max. 3% Fe, Ib (b). $1.50— $1.60 
(a) Effective Dec. 1956; duty; (b) Effective Aug. 1959. 
(c) Delivered; (d) plant. 


METALLIC ORES 


Beryllium ore, imported, 10% BeO, (b) stu; spot... 
term contracts 
Chrome ore per long ton, f.o.b. cars Atlantic ports, 

Iron ore, Lake Superior, Lower Lake ports, 

Old Range bessemer 

Mesabi bessemer.. 

Mesabi non bessemer $11.45(e) 
Lead (Galena), 80%, Joplin, Mo., ton $141.72 
Manganese ore—Per basis nearby positions, subject premi- 

ume and penalties, c.i.f. ports import duty extra., Long- 

term contract nominal. 
Molybdenum ore, 90%, per f.o.b. mines $1.25 
$1.18 — $1.25 
$18.50 — $19.00 
$22 — $24 


$31.75 $32.50 
$34.50 


$38 


oe 60%, c.i.f. U. S. ports, duty extra 


Tungsten ore, stu 


ALLOYS 


Ferrochrome 70%, per Cr, (4-9% 
Ferromolybdenum, 58 to 64% Mo. Ib of Mo contained.. 
Ferrosilicon, 50% per shipping point (3- 


1957 
del one 


NONMETALLIC MINERALS 


Asbestos, f.o.b. Canada (Quebec) mines (Canadian funds) ton: 
Crude No. 1 $1 ,400-$1 ,725 Paper stock 


$750-$1 100 
Spinning Fibers $350- $565 
Shingle fibers 


$120-$142 
$75- $86 
Shorts $22- $75 
$220 
Asbestos, f.o.b., Vancouver, (Canadian funds): 
Crude No. $1,522 Spinning fibers 
Asbestos, Vermont, Morrisville: 
Spinning fibers $353- $408 
Shingle stock $181- $218 
Paper stock $120- $142 
Barytes, f.o.b. cars: 
Georgia, crude, $18 
Crude rade, min. 4.3 (a) 
Imported, c.i.f. Gulf Ports, $16 
Bauxite, st, f.o.b. point of 
Domestic, crude, 50%, 8% Fe, 13% Si............. (c)$12.25 — $13.50 
Imported metallurgical, per It, f.o.b. Br. Guiana, 60% 
SiOs, 1.25% Fe, 1-1-60........ covceses $7.25 
$17 — $20.50 


$220-$787 
Waste, stucco 


$75 


Feldspar, bu k ton; f.o.b. plants: 
Potash or soda feldspar, 200 mesh, ceramic grade. . 
Glass feldspar, white, mesh 
f.o.b. mines, bulk, effective, ton 
effective 
97% concentrate, bulk, ton 
earth, f.o.b. Georgia Florida, ton 
Magnesite, per ton dead-burned, bulk, f.0. b. Washington 
Mica—Domestic, f.o.b. mines, Punch 7c-i2¢ per lb according to size and 
quality. Sheet clear 134x2 in. 70c-$1.10; 2x2 in $1.10 to $1.60; 2x3 in, 
$1.60-$2.10; 3x3 in, $1.80-$2.30; 3x4 in, $2 .00-$2.60; 3x5 in, $2 60-$3.00: 
4x6 in, $2. 75-$4.00; 6x8 in, $4.00-$8.00. Wet ground, very fine, $140-$155 
per ton, Bulk sales, dry ground; $30-$55 per ton. Scrap $20-$30. 
Ocher, Georgia, ton sacks $32.00 
Sulphur, for use Mexico, metric ton, f.o.b. 
mines, location $23 
For export vessel, grade $20.50 $22 
sae prices received by U. S. producers approximate the Mexican export 
prices. 
Talc, f.o.b. works, ton: 


Vanadium ore, per lb of contained Vs0s f.o.b. mines. . 3ic 
Zinc ore,*Prime, 60% Para. Joplin, Mo., per ton. $80 


(a) Nominal. (b) c.i.f. U. S. ports. 
1958 shipping season. 


New York, purified 
Vermont, extra fine 
Tripoli, Missouri, ton: 
40-mesh, cream colored 


(a) Some restricted sales $11.50, (b) Corrected. (c) Nominal. 


METALLIC COMPOUNDS 
(arsenic trioxide) Ib, bbl, carload lots 


$18.00 $20.00 
$12.50 


$50.00 


IRON AND STEEL 


sulphate, 100 Ib. 10-12-60 


Germanium dioxide, gm 


Molybdic trioxide, technical, per 


Imported, including duty 


Pig iron, gross ton, basic, Valley furnaces 
Steel, f.o.b. Pittsburgh, billets, net ton 
Structural shapes, Pa., Ala., etc., 100 Ib. 


$80.00 
$5.50 


Engineering and Mining 


1960 Bid Asked Bid Asked Bid 
lic 
Oct. 31, 1960 
per It, 19-21% grade effective Jan 22..... $100.00 $102.50 
$1.50 
‘4 
4-Se 
Cobalt oxide, 72% % tal 134%, per ib, efiective Mar. 1, 


WHY LEADING MINES ORDER AND RE-ORDER 


NATIONAL 
TRUCKS 


The reasons for the decided swing National NC-1 
Trucks are fundamentally two: they provide safety 
personnel and equipment...they make money for 
mine operators. There are lots technical reasons, too. 
Let our representatives tell you all about them. 


A-1792A 


Mine Sales Transportation Products Division 


NATIONAL 


MALLEABLE AND STEEL 
NACO STEEL WHEELS 


CASTINGS 
SWIVEL HITCHINGS COMPANY 


WILLISON AUTOMATIC COUPLERS 
RUBBER CUSHIONING DEVICES 
a 


Ohio 
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The tail that wags the 
Tiger Brand Amerclad Cable 


This 65-cubic-yard shovel scoops 
overburden the rate 1,500,000 
cubic yards month the Sunnyhill 
Mine the Peabody Coal Company. 
operates 6,900-volt electrical 
system and has 9,000 horsepower 
capacity including all motors. 
Power supplied through USS 
Tiger Brand Amerclad Cable. The 
cable takes lot abuse its long 
run under roadway, through 
creek and over jagged rocks. 
standard three-conductor Type 
SH-D cable. The insulation tough, 
flexible Amerzone rubber. Each con- 
ductor shielded for safe handling 
with close serving tinned copper 
wires securely bound place and 
supplemented heavy copper 
ground conductors. Such shield 


provides the flexibility lacking 
full copper braid and avoids the 
break-up the wires due chafing 
cross over points. 

Ground wires, Neoprene fillers and 
heavy, tough, reinforced jacket 
oil resistant Amerprene complete the 
cable. And providing positive 
clearing the cable case 
“short,” this construction tops 
safety. 

American Steel Wire also makes 
Armorlokt cables, bore hole cables 
and complete line power distri- 
bution cables noted for their high 
quality. For complete information, 
write American Steel Wire, Dept. 
0449, 614 Superior Ave., 
Cleveland 13, Ohio, contact our 
nearest distributor. 


USS, Tiger Brand, Armorlokt, Amerclad, Amerprene and Amerzone are registered trademarks 


Greater flexibility of Amerclad permits 
constant reeling and unreeling. 


The tail that wags the dog. Tiger Brand Amerclad Cable (foreground) the finest you can get for big shovel power supply. 


American Steel Wire 


Division 
United States Steel 


Asbestos Wire and Cable 
Portable Cord 
Shovel & Dredge Cable 
Paper Lead Cable 


Tiger Brand Electric Wire Cable 


standard cable for every special job 


Varnished Cambric Cable 
Interlocked Armor Cable 
Special Purpose Wire Cable 
Aerial, Underground and 
Submarine Cable 


Constant exposure to mud, acid mine water, abra- 
sion and weather doesn't harm Amerclad Cable. 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Alabama, Southern Distributors 
United States Steel Export Company, Distributors Abroad 


4 
4 
| 
lg 
| 
| 
~~ 
‘ 
wee 


Hi-Torque brakes make underground hauling safer; 
hold tons 20% grades 


This shuttle car one several KW-Dart vehicles use the White 
Pine Copper Company mine White Pine, Michigan. The cars are 
equipped with B.F.Goodrich Hi-Torque brakes, designed for heavyweight 
oft-the-road vehicles. 


Each car weighs tons fully loaded with copper ore. White Pine 
reports the ability Hi-Torque brakes handle such heavy loads safely 
outstanding advantage. With full loads, the vehicles hold steep 
grades encountered the mine, ranging percent. 


The cars are being used round-the-clock basis, days week, with 
brakes applied most the time the vehicles are moving. Yet several 
months operation maintenance replacements have been required. 


Investigate Hi-Torque brakes for your heavy duty vehicles...now avail- 


able several makes equipment. For booklet write Aviation Closeup Hi-Torque brakes shuttle car 
wheel. The cars are used over hilly, rocky and 


Products, division The B.F.Goodrich Company, Dept. EM-11, Troy, Ohio. muddy terrain. 


B.EGoodrich Hi-Torque brakes 
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FOR CRUSHING 


FOR HOISTING 
FOR POWER Symons® Primary Gyratory Crush- 


Nordberg engines are built sizes utation second none, and can duty primary breaking 42”, 
from small horsepower units over furnish both conventional and 48”, 54”, and 72” feed opening 
12,000 and are available friction type mine hoists for men Capacities 3500 more 
for Diesel, Duafuel® and material, meet specific tons per hour. 

Ignition Gas operation. requirements. 


FOR REDUCTION CRUSHING FOR SCREENING ‘ FOR WET AND DRY GRINDING 


Symons Cone Crushers are built From scalping fine screening, Nordberg Grinding Mills include Rod, 
both Standard and Short Head types, there Symons Screen built Ball, Pebble, Tube and Compartment 
sizes from 22” diameter. better job low cost. Let Nordberg types, sizes from 13’ diam- 
Capacities from 900 more experience help you select the screen eter and 50’ iength. 

tons per hour. best suited your needs. 


registered NORDBERG MANUFACTURING COMPANY 
Nordberg Trademark 


Known Throughout the World. MILWAUKEE WISCONSIN 


NORDBERG 


ATLANTA ® CLEVELAND ® DALLAS ° DULUTH HOUSTON * KANSAS CITY * MINNEAPOLIS NEW ORLEANS “ NEW YORK © ST. LOUIS 


SAN FRANCISCO TAMPA WASHINGTON © TORONTO VANCOUVER JOHANNESBURG LONDON © MEXICO, F. 
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THI MARION QUALITY special place reserved Excavator 


Engineering Heaven for the men who designed this remarkable Marion propel brake. Note the location? Right out 
the open where it’s easy service. Notice, too, the single hydraulic spring adjustment that rarely needs attention. 
protect against rock slides, the entire assembly enclosed easily removable metal cover. You can’t see 
here but simple gear ratio multiplies the initial braking force into many thousands pounds holding force 
the crawlers—where counts. But, perhaps the most remarkable point all the basic simplicity single brak- 
ing point. Routine maintenance becomes just sort ho-hum operation since all components are fabricated 
from special steels designed for extra-fast heat dissipation. And response? Let’s put this way. When the operator 
flips the convenient electric control switch the cab, this Marion will stop RIGHT NOW. Marion Quality 
action? think so. Marion Power Shovel Company, Marion, Ohio. Division Universal Marion Corporation. 


MOLY ALLOYS 
MEAN LONGER LIFE 
WHERE YOU 

NEED MOST 


the mine, the pit, the quarry the payoff 
the point hardest wear. Specify long life 
molybdenum-containing alloys your equipment 
and you immediately cut down the number 
shutdowns for part replacement, and increase 
productivity without boosting capital investment. 


You can satisfy just about every high wear 
rate application with one the four grades 
developed Climax... 


For gouging abrasion plus impact, use 12-2 alloy. 
For grinding abrasion, use chrome-moly steels. 
For scratching abrasion and erosion, use 15-3 alloy. 


For general purpose abrasion resistunce, 
depend 3-2-1 alloy. 


All four have been proved years actual 
mining use. Make sure your equipment benefits 
these advanced materials. 


Complete details are Role 
Molybdenum Abrasion Resistant 
available letterhead request. 
Climax Molybdenum Company, 

1270 Ave. Americas, 

New York 20, 


IHS VY 


CLIMAX MOLYBDENUM COMPANY 
division AMERICAN METAL CLIMAX, INC. 
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Enterprising Raymond Steele, always alert 
new time saving methods, constructed this 

six spindle roller rebuilder utilizing the 
Wear-O-Matic open arc hard surfacing process, 
greatly increasing the efficiency his operation. 
Geared the constant feed 
alloys from 100 pound Weld-Paks, this machine 
turns out roller after roller rebuilt and hard 
surfaced with long wearing deposits. 


Equipment too large cumbersome attaching the Wear-O-Matic welding nozzle 
moved the shop for rebuilding can hard automatic travel device, New Enterprise rebuilds 
surfaced semi-automatically the job site. crusher hammers automatically tremendous 
The versatile Wear-O-Matic Wire Feed Unit savings over manual applications. addition, the 
and Weld-Pak easily transported for field weld deposit smoother and more uniform. 


application Wear-O-Matic wires. 
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guidance Raymond Steele, 
Maintenance Supervisor. 


New Enterprise Stone Lime Co., 
Roaring Springs, Pennsylvania, operates 

seven plant locations west-central 
Pennsylvania. This diversified, complex 
organization produces ready-mix concrete, 
pulverized rock, agricultural lime, black-top 
road material and pre-stressed concrete 
structures addition road and sewer 
construction projects and turnpike 
maintenance. Trucks, shovels, dozers, 

loaders and other movable equipment are 
maintained the central maintenance 

shop Roaring Springs under the 


Production Soars—Costs Down for 
Maintenance Shop Handling Seven Quarries 


WEAR-O-MATIC PROCESS PROVIDES 


THE ECONOMY 
AND VERSATILITY NECESSARY 


Maintaining the equipment necessary for operating 
seven plant locations keeps even the well equipped, 
efficient shop New Enterprise Stone Lime Co. 
hustling for time saving, cost saving methods. The 
production per man hour possibilities the Wear- 
hard surfacing process led Mr. Raymond 
Steele, Maintenance Supervisor, purchase one 
the first Alloy Rods Company Wear-O-Matic 
Wire Feed Units. The results were outstanding 
time saving, diversified uses and superior, long- 
wearing deposits from Wear-O-Matic wires that 
New Enterprise now employs four Wear-O-Matic 
units its program. 


Says Mr. Steele ... the Wear-O-Matic 


process, put down times more weld metal 
per hour than with stick electrodes. With waste 
frorn left over stub ends, the semi-automatic wire 
costs less per pound. Another item that saves 
valuable 


once you strike the arc with 


SALES OFFICES WAREHOUSES; BOSTON, NEWARK, PHILADELPHIA, PITTSBURGH, BIRMINGHAM, CHICAGO, SAN FRANCISCO SEGUNDO, CALIF.—DISTRIBUTORS ALL OTHER PRINCIPAL CITIES 
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FOR VARIETY EQUIPMENT 


ALLOY RODS COMPANY 


YORK, PENNSYLVANIA 


TWENTY YEARS LEADERSHIP THE DEVELOPMENT QUALITY ALLOY ARC WELDING ELECTRODES 


Wear-O-Matic, you don’t stop until the job 
finished. You get 100 pounds continuous elec- 
trode each Weld-Pak, ideal for our automatic 
set-ups. The deposits get with Wear-O-Matic 
wires really hold up. We’ve had better results than 
with any other wire we’ve ever tried, and have 
tried most 

Productive capacity, operating costs, deposit 
quality, shop versatility are important factors for 
efficient maintenance operations. The Wear-O- 
Matic hard surfacing process provides these advan- 
tages and cost within the range any shop 
regardless size. Find out now how the Wear-O- 
Matic process can increase the capacity your 
maintenance shop. 

Call your Alloy Rods Company distributor 
representative for Wear-O-Matic demonstration 
your own shop. write Alloy Rods Company, 
Box 1828, York 49, Pa., for more information. 
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Reporting more news from.. 


j 

fast-moving program 

planned expansion, product 

development, and streamlined 

distribution help our 


customers meet the competitive 
challenges the Sixties. 


Only from Crane—this rugged bronze valve 
full range pressure classes and sizes 


\ 


\ 


Use these your toughest services! Here are valves 
with built-in safety factor that far exceeds 

minimum standards. Modern, cylindrical body 
design—the same used high-pressure steel 
valves—gives you extra protection against body 


distortion that causes leaks. Crane Exelloy seat 


rings defy operating wear and damage from foreign 
matter...drastically reduce your vaive maintenance 
costs. And you get this extra performance 
more cost than you pay for valve built only 
minimum standards. 


addition all these quality features, Crane gives 
you far wider selection than any other comparable 
bronze valve full range sizes from 14” 
both 200-pound and 300-pound pressure 
classes both rising stem and non-rising stem 
patterns. Your local Crane Distributor has these 


valves stock and can ship your order without delay. 


THANKS EXELLOY SEATS, ONLY THE 
REPLACEABLE DISC GETS THE WEAR 


Crane Exelloy (12% chromium steel) seat rings, 
expanded into body, give hard bearing surface with 
superior resistance wear, indentation, scoring. 
Normal seating wear shifted the easily replaceable 
bronze wedge disc. Ordinary bronze valves wear both 
disc and seat, expensive maintenance factor. But 
with this Crane bronze valve you need only slip 
new get like-new, tight-seating valve. 
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BODY DEFIES DISTORTION 
MAINTAIN TIGHT SEAL 


This Crane bronze gate valve has cylindrical 
the best design withstand internal pressures. Ordinary 
rectangular body design creates stress concentration 
corners, which may result distortion the valve 
body causing leakage early failure. Huskier, better 
integrated Crane design has more rigidity under strains, 
reinforces seats against wedging action disc. 


CRANE 


Crane Co., Industrial Products Group, 4100 S. Kedzie Ave., Chicago 32, Ill. 


No. 424; 200 Pound 
No. 634E; 300 Pound 


VALVES ELECTRONIC CONTROLS PIPING PLUMBING HEATING AIR CONDITIONING 
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Modern developments mining are constantly aimed 
cutting costs and improving safety. One fast road lower 
operating costs thru better use explosives and blasting 
techniques. For blasting open pits underground 
stopes, drifts shafts, mine operators are finding that their 
lowest true blasting costs depend determining which 
explosives, and which blasting methods, combine give 
the most uniform fragmentation, the best displacement, and 
the lowest overall cost. 


The complete Atlas line explosives, blasting agents, and 
blasting supplies designed provide every possible com- 
bination meet each type blasting problem, over wide 
range conditions. For example, addition the four 
shown here, there are also such specially developed prod- 


all your equipment 
works 


produces more. 


you use the right 


ucts Amodyn,® available both high and low velocity 
grades; Ammodyte,® new economy dynamite; and Giant 
“75” Primers for efficient detonation blasting agents. 
will pay you investigate these and the many other prod- 
ucts the complete Atlas line. And for the latest blast- 
ing techniques, that’s the job your Atlas Representative. 
can help you just which combination explo- 
sives and blasting methods will give you the best 
every shot. 


Our blasting cost chart, slide rules and technical literature 
are designed help you determine your lowest true blasting 
costs. Ask your Atlas Representative, write directly to: 


ATLAS POWDER COMPANY 


Explosives Division, Wilmington 99, Delaware 


GRADE 
POWDER 


ATLAS PELLETS,a new form ammonium ni- 
trate, have both the density and sensitivity re- 
quired for efficient ammonium nitrate blasting. 
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MANASITE® gasless delay electric blasting caps, GIANT GELATINS for high velocity shattering ROCKMASTER® electric blasting caps achieve 
most uniform timing the field because They are advantageous for staggered action important pro- 
Atlas electric match and delay compound. wet work and for hard, tight shooting. ducing better breakage and control. 
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ONLY LOADER WITH 5-WAY 


Allis-Chalmers tractor loaders offer 
extended service life, far less down- 
time thoroughly cleaning all air 
and filtering all hydraulic oil. 


Unmatched filtering protection—that’s what you 
get all Allis-Chalmers tractor loader models. 
Air double filtered by: 
air breather 
air filter 
Hydraulic oil cleaned by: 
full-flow micronic filter 
conical screen 
magnetic filter 


This 5-way filtering protection brings peak hydraulic 
operating efficiency extended service life. 


move ahead with 


— 
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HYDRAULIC PROTECTION 


Complete filtering protection just another way 
Allis-Chalmers tractor loaders set the pace the 
loader field. They also feature: pin-connected axles that 
eliminate shifting and rolling under load; exclusive 
single-lever control all speed and direction; safe, well- 
located dump cylinders that are and away from 
dirt; extra reach for easier dumping and added stabil- 
ity for moving big loads without tipping spilling. 

Your Allis-Chalmers dealer can give you facts 
all tractor loader models—ranging capacity 
from yd, power from 76.5 130 horse- 
power. Allis-Chalmers, Construction Machinery 
Division, Milwaukee Wisconsin. 


power for growing wor 
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Krupp Bucket Wheel Excavator 
and Boom Stacker 


strip-mining the lignite deposit Arjuzanx (France). Bucket 
Wheel and Stacker are crawler-mounted and connected 
telescopic conveyor bridge. This combination enables 
economical mining thin lignite seams covered relatively 
thick layers overburden, whilst ensuring large width 
uncovered lignite reserve approx. 215 ft. 


Maximum cutting height: 102 feet 

Output: 1960 cu.yds. solid soil per hour 
Length discharge boom: 370 feet 
Overall length plant: 786 feet 

Year build: 1959 

Purchaser: Electricité France 


FRIED. KRUPP MASCHINEN- UND STAHLBAU RHEINHAUSEN 


For information, please contact Krupp International Inc., 375 Park Avenue, New York 22, 


D 
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MATERIAL 
WATER 


Spiral Cooler Does the Job Minimum Space (1) 


(rotat- 
ing drum with series flat, dual- 
purpose hollow fins lapped form 
spiral around the inside the shell) 
can handle fine materials high tem- 
peratures and cool them rapidly and 
efficiently. 


The individual hollow fins, which Link- 


Gravity Feeder (6) 


TWO-SPEED gravity feeder which has 
been specifically designed accurately 
handle free flowing, non-clogging ma- 
terials (feed sand, plastics, etc.) being 
introduced Thayer Scale Corp. 

Special feature the new Vibragate— 
Series G—is the pneumatic vibrator 
mounted the flow control gate. 
slow dribble flow, when most clogging 
takes place, the vibrator actuated 
always ensure even material flow. 
high speed, the flow control gate fully 
opened and the material passes through 
unrestricted. 


Detector (4) 


NEW ANALYZER that can detect iron 
appearing low 250 parts per tril- 
lion and spot rust before causes ser- 
damage has been developed 
Technicon Controls, Inc. 

The instrument, called AutoAnalyzer, 
determines the iron content the 
intense violet color whick develops when 


NEW PRODUCTS DIGEST 


Belt calls cells, are separate heat ex- 
changers, with openings the drum’s 
outer periphery. the partly sub- 
merged drum rotates and material 
spiralled down its length, the cell open- 
ings continuously scoop cold water 
and empty with each drum revolution 
give heat transfer coefficients high 


ferrous iron complexes with tripyridyl 
(TPTZ). 

high-pressure, high-temperature op- 
erations (boilers and turbines), the new 
detector becomes necessity. Rust and 
corrosion deposits, not detected early 
enough, clog boiler tubes, lower system 
efficiency, and eventually require boiler 
blow-down. The lower the amount 
iron traces that can detected, the 
sooner trend can spotted and cor- 
rections made. 

Technicon said that the system self- 
cleaning, that results are obtained con- 
tinuously without attendant being 
present, and that the unknown checked 
against continuous stream standard 
sample. 


High-Capacity Sampler (9) 


GELMAN INSTRUMENT Co. has devel- 
oped high capacity air sampler that 
collects dusts and aerosols air 
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SECTION 


btu/hr/sq ft/°F high tempera- 
ture applications. 

Link-Belt claims that Roto-Fin’s parts 
have been kept minimum (no fans, 
dust collectors controls) and that 
safe for high temperature applications 
(steam escapes through large hood stacks, 
not through restricted pipes). 


rates 200 cfm (twice that pre- 
viously available instruments). 

The compact unit easy handle 
the field, yet its cast aluminum housing 
and rotor, ball-bearing motor, and vi- 
bration-isolating suspension mounting 
make sufficiently durable for any type 
operating condition. Gelman said that 
new system air measuring gives lab- 
oratory accuracy flow measurement 
means dial-reading orifice gage. 


Vibration-Free Compressor (5) 


NEW AIR virtually vibra- 
tion-free because its stiff shaft design 
which operates below the critical speed, 
the most efficient 4-stage integral gear 
centrifugal air compressor ever offered 
the U.S., according the Worthing- 
ton Corp. 

The integral gear design, the com- 
pany said, allows direct coupling 
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low speed motor driver. This minimizes 
installation problems and reduces instal- 
lation costs. 

The firm also said that the quiet, 
lower maintenance compressors will 
available air-inlet capacities ranging 
from 4,000 30,000 cfm and discharge 
pressures 105 psi. 


Valve (7) 


ATLAS VALVE Co. has announced what 
calls the first relief valve with poly- 
vinyl chloride body for corrosive han- 
dling applications. Called the No. 1911 
and produced sizes in., the 
valve shows great resistance corrosive 
attack acids, alkalis, salt solution, 
alcohol and many other chemicals. 

diaphragm-actu- 
ated, single-seat relief valve can used 
temperatures approximately 160°F 
and adjustable pressures 120 psi. 
Atlas said that reduced pressure ranges 
are 5-15, 10-18 and 50-120 psi. 


Correction 


page the New Products Di- 
gest for August, 1960, referred 
Magnetic Engineering Mfg. 
tramp iron magent the WEMCO 
Series. should have been referred 
the MEMCO Series Self Cleaning 
Magnet. 


Air Compressors (3) 


NEW LINE air compressors 
the 25- 100-hp range has been in- 
troduced Clark Bros. Co. The two- 


stage, air-cooled units (called the 
line) are designed for compactness, dura- 
bility and high efficiency. 

Substantial savings are achieved 
power consumption—units produce high 
compressor efficiency (intercooling be- 
tween stages, generous valve areas, and 
large air passages). 

Copper alloy core sections the fin 
and tube, single-pass-type intercoolers 
readily removed for cleaning 
replacement required. 


The company said that 
speed load and unload device part 
the standard equipment. For intermit- 
tant operation, optional dual control 
available, permitting operation 
start-stop duty for both motor and com- 
pressor, may set for continuous 
motor operation and free air compres- 
sor unloading. 


Indestructible Rubber Tire (10) 


PNEUMATIC INDUSTRIAL TIRE with two 
plies steel cables imbedded the 
rubber beneath the tread, and which 
invulnerable practically all punctur- 
ing objects, has been developed the 
Goodrich Co. 

The tire called the “Steel Protected 
Industrial Pneumatic” and Goodrich said 
that when tested the severest possible 
on-the-job use, outlasted standard in- 
dustrial tires and reduced punc- 

Steel Protected Industrial Pneumatic 
being made sizes fit all standard 
materials-handling equipment. 


Rotary Bits (30) 


rotary drill bits from Austin Powder 
Co., have oversized carbides multibonded 
special alloy steel shanks. This, the 
company claims, will give full cutting 
faces while protecting bits from wear 
and damage. 

The may ground more frequently 
than ordinary bits and designed for all 
general work. Both styles are available 
and 2-in. dia. 


Fuse End Enclosure (8) 


HANDY PLUGs which slip over the ends 
detonating fuses prevent water 
absorption bottom charges and other 
wet blast holes have been developed 
the Austin Powder Co. 

Watertight application, 
consists simply pushing the plastic 
fuse enclosure over fuse end. They are 
supplied 200 bag. 


Huge Haulpak (31) 


Two NEW END DUMP TRUCKS, one with 
60-ton capacity, has filled out LeTour- 
neau-Westinghouse’s line 
that now includes the entire size range 
for off-highway haulers. The latest mod- 
els were introduced the American 
Mining Congress Las Vegas October 
Mining Show. 

Despite its size and hauling capacity, 
the Model Haulpak weighs only 
tons. 550-hp Cummins diesel and 
Allison Torqmatic transmission with six 
forward speeds pull the monster its 
top speed 46.6 mph. 

Model 60’s ground clearance almost 
twice that conventional vehicles— 
standard axles and springs have been 
eliminated and the entire steering sys- 
tem protected above within the 
frame. 
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Arc Drawer (14) 


Acu ARC RULER, which draws arcs circles any radius 
from 200 in. more with ease, even the center point 
beyond the edge the drawing surface, being manufac- 
tured the Fullerton Engineering Sales Co. 


The new tool, Fullerton announced, eliminates the need for 


french curves, ships curves, splines and other arc-drawing de- 
vices. 


Speedy Car Feeder (12) 


BELT AND CAR FEEDER, introduced National Mine Ser- 
vice Co., lets any shuttle car dump its load maximum 
speed—adds many tons and extra trips per shift. 

The new 300 capacity machine called TransFeeder 
and feeds the shuttle car’s load onto belt into car 
any desired rate. Shuttle car operator dumps the load onto 
the feeder and returns the loader continuous miner. 
After about sec, the feeder sides begin raise and force 
all the dumped material onto center conveyor. The sides 
stay hydraulically raised for about sec while the entire 
load conveyed the belt car and then return their 
normal position. TransFeeder then stops automatically and 
ready for the next loading cycle. 
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TRIANGLE 


All-Purpose Triangle (15) 


DraFT-TRIANGLE Co. has made drawing instrument which 
combines the advantages protractor, straight edge, and 
scales and can used construct complete mechanical draw- 
ings. 

Onto the 8-in. 45°/90° plastic triangle are stamped 1-in., 
and scales well guide lines for con- 
structing 90°, 75°, 60°, 45°, and 30° line intersections. 


One-Man Roof Bolter (13) 


ONE MAN CAN DRILL the roof and set bolt little over 
minute with Long-Airdox Model LRB roof bolting ma- 
chine. The unit has 42-in. lift, 40-in. width and can turn 
its own 108-in. length, which eases maneuvering narrow 
runways and close timbering. The machine can also work 
areas where other operations are being done. 

The LRB has 27-in. height, which makes possible 
into the tightest work areas. speeds the roof bolting 
operation being able reposition from hole hole 
sec. trams 140 fpm. 


Ball Valve (11) 


LUNKENHEIMER Co. has developed ball valve which they 
say incorporates all the good features previous models 
but which has been designed cut down frequent and 
impractical maintenance. 


Top entry what makes the easy in-line maintenance 
possible. Once the cover removed, the ball (flat top and 
bottom for quick removal) taken out the tool the 
valve’s specially designed handle. With the ball out, the seat 
can quickly replaced without breaking the pipe. 

Lunkenheimer said that the valve being introduced 
bronze body, screw ends, pipe in., with Teflon 
Buna-N seats and seals. will soon available other 
materials well. 
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Yieldable U-Section Arches (32) 


COMMERCIAL SHEARING STAMPING Co. making yieldable 
steel arches with overlapping U-shaped sections and claims 
that the ideal support extremely deep areas, fault zones, 


and other areas stress. 


The company said that though yieldable steel arches have 
been used for over years, their arch contains exclusive 
feature—the friction contact area which confined specially 
designed flanges and side webs provide efficient, trouble- 
free yielding. result, Commercial said, friction exists 
between horizontal webs and buckling under excessive pressure 


eliminated. 


Called the Commercial T-H (for Toussaint-Heintzmann, the 
original underground yieldable unit), the arch made from 
special-quality, high-strength mine steel suitable for repeated 
cold working. Arch segments don’t need much storage space, 
are easily handled and assembled, and can quickly and 
economically installed. Commercial added that the yieldable 
arch the only type support that can profitably recovered 


and reshaped for further use. 


Safety Switches (33) 


Two NEW SAFETY SWITCHES which are 
the first ones able withstand short 
circuit energies 200,000 amp, 
have been developed General Elec- 
tric’s Circuit Protective Devices Depart- 
ment. They are designated Type 
(heavy duty) and Type THD (heavy 
duty interrupter) and are designed 
used with the company’s CLF 
other high current limiting fuses com- 
parable characteristics. 

THD switches are available ratings 
from 600 amp, 250 and 600 a-c. 
Type devices, available the same 
ratings, incorporate double-break con- 
tacts rugged phenolic rotor. 


Single-Roll Crusher (16) 


NEW SINGLE-ROLL CRUSHER with rela- 
tively large capacity handle soft slate, 
shale, phosphate rock, limestone, etc., 
but which incorporates many design fea- 
tures developed for more severe-duty 
crushers, was recently introduced the 
Pennsylvania Crusher Div., Bath Iron 
Works Corp. 

The new Atlas unit reduces product 


in. It’s available with roller dia 18, 
thick. 

According the company, the new 
crusher incorporates the following de- 
sign features: countered breaker plate 
take the large feed sizes without clog- 
ging; simple, trouble-free adjustment 
breaker plate shims set product 


size; automatic toggle and torsion spring 
safety release prevent damage from 
hard, uncrushable matter; and spherical, 
anti-friction roller bearings mounted 
split housings outside the crusher frame 
where they are easily lubricated and in- 
spected. 


Cutters 


ULTRA-HOT “PLASMAS” and their possible 
future uses were discussed last month’s 
E&MJ 112-114. 

Two companies have now announced 
plasma units which can cut through rock 
matter seconds. Both work the 
principle using the energy high 
frequency electro-magnetic field break 
and ionize gas molecules into their 
component parts and then allow them 
recombine into their original state. 

Amperex Electron Corp.’s “Plasma 
Torch”, while generating temperatures 
high 3,000°C, never overheats—it can 
last indefinitely. Only the electron tube 
will ever have replaced. 

The other plasma cutter (lower 
photo), made Plasmadyne Corp., has 
been put through series tests see 
how effectively can cut through vari- 
ety rocks. The tool was not only able 


cut through granite, but, having its 
gas temperature lowered, could cause 
rocks flow into desired shapes. (for 
“Plasma Torch”, circle 35; for Plasma- 
dyne’s unit, circle 36). 
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E&MJ NEW PRODUCTS DIGEST (Continued) 


For Your Files 


This selected manufacturer's literature free unless otherwise speci- 
fied. item for sale, send request and money direct manufacturer. 


conversion tables for 
weight-volume, length-area, pressure, 
flow, temperature, gravity, base 
weight, and power has been compiled 
the Ohmart Corp. 

glance, the operator can con- 
vert centimeters in., water 
hp, psi water, gal per 
bbls per day, etc. (82) 


Sons Co. mechanical power transmis- 
sion equipment discussed 
eight-page catalog (23103). Booklet 
includes the company’s pillow blocks, 
rigid couplings, sheaves, bushings, 
and variable speed drives. (83) 


NEW CORE DRILL RIG, the Acker 
Presidente, can drill 4,500 and 
described new 6-page folder from 
Soiltest, Inc. 

The Acker Presidente designed 
for rugged field service, versatile 
operation, and available both 
skid- and truck-mounted models. 
Soiltest’s folder outlines some the 
rig’s special features—hydraulic drill 
head, octagonal spindle, heavy duty 
transmission and power train, and 
the special hydraulic circuit. (84) 


LATEST, COMPLETE DETAILS 
Primacord fuse contained En- 
sign-Bickford’s 72-page manual and 
catalog, “Primacord Detonating Fuse, 
What is—How Use it”. 

The pocket size manual describes 
and illustrates the company’s six 
standard brands detonating fuse, 
and outlines the approved operations 
priming, loading and hooking 
Primacord for instantaneous and de- 
layed firing. (85) 


“WATER BILL U.S.A.” 16-page 
booklet recently published Cater- 
pillar Tractor Co. which looks into 
the problem water wastage the 
U.S. and what can and must done 
prevent it. 

Caterpillar claims that the national 
water problem becomes more acute 
each day and that, one paid 
any serious attention, could become 
national emergency. (86) 


COLORADO FUEL IRON CORP. 
has just issued 84-page revised 
edition its Wickwire wire rope 
slings catalog. addition giving 
detailed specifications the complete 
Wickwire wire rope line, the catalog 
has separate section devoted each 
the major types Wickwire slings. 
addition, the booklet contains in- 
formation how choose and use 
the slings with illustrated instructions 
the basic rules hitching. (87) 


COMPLETE LINE dial indicating 
receiver guages offered 
Guage, Div. American Machine 
Metals, Inc. being displayed the 
new eight-page Catalog 520. (90) 


WEMCO’S NEW BULLETIN 
B32) describes the principle the 
flotation process for selectively sepa- 
rating finely divided mineral particles. 
The bulletin also describes construc- 
tion and operating characteristics 
the company’s Fagergren flotation 
cells. (91) 


TWO RECORD BOOKS, one keep 
tab truck costs and the other 
help truck users evaluate 
formance their equipment, have 
been prepared and are available from 
International Harvester Co. 

The 20-page truck record book 


(form AD-20) keeps account 
all fixed, operating and maintenance 
charges against one truck for full 
year. 

Form AD-26, the driver daily re- 
port, may used conjunction 
with the truck cost record book and 
has space for reporting information 
number trips, trip time, number 
stops, mileage, loads, and fuel and 
oil consumption. (92) 


NATIONAL SAFETY COUNCIL 
has just published two booklets out- 
lining common winter driving haz- 
ards and what can done prevent 
them. The Council also outlined vehi- 
cle winter care and maintenance. 

Data for the new booklets were 
obtained through actual driving tests 
during the harshest mid-winter con- 
ditions. The tests were begun 1939 
and are held each year. (88) 


DUAL-HITCH 
bucket described new leaflet 
from Page Engineering Co. 

Page said that the Dual-Hitch can 
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E&MJ NEW PRODUCTS DIGEST (Continued) 


adjusted minutes dig any 
desired depth above below the 
fairlead with the same degree dig- 
ging efficiency and capacity. (89) 


ALL THE MICHIGAN 
struction and bulk materials handling 
equipment manufactured the Con- 
struction Machinery Div., Clark 
Equipment Co., illustrated and de- 
scribed 
28-page, four-color bulletin (150-A). 

One the new catalog’s sections 
describes the Clark power train basic 
all Michigan machines. (93) 


GELMAN 
intelligently prepared Manual No. 
outlines procedures for determination 
contamination hydrocarbons and 
hydraulic fluids. Both the proc- 
edures depend filtration through 
membrane filter and subsequent mi- 
croscopic observation. 
that tentative ASTM procedure 
recommends examination con- 
taminants transmitted light. (94) 


HUGE VOLUMES WATER can 
effectively regulated pumps de- 


scribed new bulletin from Peer- 
less Pump, 
Food Machinery Chemical Corp. 

The company has them tradenamed 
“Hydro-Foil” and they are available 
two types—one axial flow pro- 
pellor type pump and the other 
mixed flow type pump. According 
Peerless, both are available single 
multi-stage designs. (95) 


APPLICATION, SELECTION and 
order information for the new line 
“radicon” enclosed fan-cooled worm 
gear drives recently introduced 
Foote Bros. Gear Machine Corp. 
are detailed new “Engineering 
Catalog RCB.” (96) 


CLARKSON new Series 
valve which controls the flow abra- 
sive slurries and corrosive pulps, 
presented the new bulletin 6060V. 
(97) 


BULLETIN NO. 271, Equip- 
ment for the Control Dust”, de- 
scribes the complete line dust- 
control machinery made American 
Air Filter Co. 
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The four main types dust con- 
trollers (dry centrifugals, wet collec- 
tors, fabric collectors 
static precipitators) are represented 
and illustrated differs AAF 
products—bulletin shows their capac- 
ities, and their specific applications. 
(98) 


LINK-BELT CO. has recently pub- 
lished six-page folder (2745) de- 
scribe their new one-man operated 
railroad car shaker. 

The shaker mechanism, Link-Belt 
said, transmits low-frequency vibra- 
tions the top car sides, parallel 
the car’s horizontal axis and the 
direction maximum strength and 
can empty hopper bottom cars the 


PEERLESS PUMP DIV., Food Ma- 
chinery Chemical Corp.’s new 20- 
page booklet, “Useful Pumping 
Hydraulic Engineering Data”, con- 
tains wealth basic information 
pumps, pipes, belt drives, motor 
wiring, etc. 

Peerless starts the presentation with 
page pump term definitions. 
Valuable data about pumping liquids 
other than water, effect centrifugal 
pumps change speed, and field- 
testing methods follow. 

Some the other major headings 
include: orifice charts and pipe 
weights and dimensions, formulae for 
determining cost electrical pump- 
ing, simple method surveying 
deep well, quart-turn belt drives, 
mechanical and electrical equivalents, 
and pipe friction-loss chart. (100) 


SAUERMAN BROS. INC. has pre- 
pared informative 25-page booklet 
which outlines and illustrates Drag- 
Scraper machines and accessories 
installations all over the world. (79) 


NEW 12-PAGE bulletin (CDAT-1) 
illustrating and describing drilling 
rigs for all rock jobs has been pub- 
lished the Gardner-Denver Co. 
Swing boom and crawler drills, and 
five models the company’s Air 
Trac are included the presentation. 
G-D also discusses the PR123J Rock 
Drill which features independent ro- 
tation, faster drilling, rotational 
trol and improved lubrication for 
both rotation motor and drill. (81) 


ROCK CRUSHER with only one 
moving part, the “Pulvo-Matic,” 
presented the Frog, Switch Mfg. 
four-page two-color bulletin. 
The firm said that the unit’s cast 
manganese-steel rotor cage works 
conjunction with steel 
liner plates reduce the material 
graded sizes. The bulletin gives the 
approximate weight, required size and 
for the three crusher types. (80) 
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Pre-Engineering KAISER ENGINEERS 
answers basic plant expansion questions... 


Raw Materials? 


series important individual decisions. Raw material availability one them. Independent 


Your final decision expand build results from 


analysis all aspects your proposed program the Pre-Engineering service offered Kaiser 
Engineers. addition, experienced designer and builder all types facilities for 
the Minerals industry. From Pre-Engineering through design and construction Kaiser Engineers 


provides complete one-company service and ingenuity based years experience. 


KAISER ENGINEERS 
ENGINEERS engineers contractors 
Contracting since 1914 


Oakland 12, Calif. — Chicago, New York, Pittsburgh, Washington, D.C. 


Accra, Buenos Aires, Montreal, New Deihi, Rio de Janeiro, Sydney, Vancouver, Zurich 6231-m 
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“Our deliver 25% 
than the they 


—Tommy Belville, for Mining Company, Inc., 
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“Our three International are delivering 25% addi- 
tional load, compared with previously-owned reports 
Belville Mining Company, Inc. “The TD-25 has more power 


work faster speeds without loss motion. 
outcrop cutting, you can back extreme grades the 


faster speeds without changing gears” 
“Belville” teams “25’s” with 7-cu dragline and 


feet. The tractors are also used level for the shovels, clean 
coal, construct roads. 


“Live track” power-steering! 


Like the TD-24, the TD-25 gives you exclusive “live track” 
Ohio Planet Power-steering—to make full-load, full-power turns, 
slam straight ahead with offset loads. With combined on-the- 
go, HI-Lo power-shifting, you get instant, up-or-down matching 
power condition. 

You turn with the dozer fully loaded. without spillage. You 
get constant-contact benching highwalling, applying full 
power, getting full speed. You eliminate “dead-track drag” and 
“gear-shift lag” 

With exclusive new International DT-817 Diesel engine 
wallop, the “25” bulls along, 230 turbocharged strong—with- 
out “slow-motion” lug-downs. New TD-25 seven-roller tracks 
are strength-matched full engine effort. And the “25” plat- 
formed super-rugged double-box-beam frames meet slam- 
bang conditions! 


See what means extra profits beat the famous TD-24 
25% more. Compare planet-drive “25” ability outearn 
king-size clutch-steered rigs amazing margins—clearing land, 
blading rock, benching, mass-production overburden removal. 
Let your International Construction Equipment Distributor 
demonstrate. 


Benching access road steeper, mountain slope. The 
operator this TD-25 takes maximum advantage 

Planet Power-steering—to gouge out stumps and boulders and cut 
shale—without sluing. simply operates the bank-side 
track high-speed range, the other low-speed renge—for full-capacity, 
straight-ahead performance. 


International Harvester Co., 
180 North Michigan Ave., Chicago Illinois 


COMPLETE POWER PACKAGE 


from coal seam—produce 25% more than the replaced. Only 
simplified TD-25 planetary design gives you “‘live power-steering 
and on-the-go power-shifting. 
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Let the 4-in-1 double for boom-type shovel many 
conditions—as this operator does! Here, his TD-6 Four-in- 
One applies famous pry-over-shoe break-out action 
materials without shooting. The also uncovers and cleans 
the seam, and loads materials. 


Strip-off dirt with inch-close accuracy, using 
type scraper” action. Watch the earth in, this 
TD-9 Four-in-One does precise work. Use this action, also, strip 
layers materials accurately. 


pune 


How the clam-action 4-in-1 gives you 
“equipment spread” utility with one- 


Move the “machine selector lever—see 
for yourself how the Drott 4-in-1 gives 
you four big-capacity actions. See how each the 
four actions for one more special-duty 
machines. And each action gives you amazing 
range job-handling working positions. Prove that 
the 4-in-1 saves you the cost additional machines 
and hiring extra operators. Compare how exclusive, 
shock-swallowing Hydro-Spring protects performance; 
prolongs 4-in-1 life. Let your International Drott 
Distributor demonstrate! 


International Harvester Company, Chicago 
Drott Manufacturing Corp., Milwaukee 15, Wisconsin 


You get full-capacity, earth-rolling bulldozer simply 
opening the clam—with 2-finger hydraulic lever ease. This 
TD-15 Four-in-One clearing off brush and removing overburden 
from deposit sub-base materials. Four-in-One can double for 
specialized dozer, ‘most anywhere! 
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Place the open clam over materials, even rock—close it, 
and fill the bucket one fast gulp! Picture shows 4-in-1 picking 
and clearing shot-rock piles from sump-pump intakes—so pockets 
water can pumped out and quarry operations resumed! 


You can back-drag materials wholesale (and safely) from 
the sand, clay, gravel bank. And grade hard-to-get-at slopes, 
TD-15 pulling down select sub-base materials the truckload! 


End sticky materials problems for good, the way dredging 
contractors do: with positive clam-action bottom-dumping. Note 
how opening the clam pulls material from bucket surfaces 
—and gravity down-pull does the rest, enforce positive, self- 
cleanout dumping. 


Grabbing heavy, stumps shows another 
way exclusive clam-action does profitable work ordi- 
nary loaders can’t touch! You grab, carry, and load heavy, un- 
wieldy including boulders slabs rock—without 
delay extra help! 
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Underground filmed report shows 
how one mine moves hard rock 
for less than 20¢a ton... 


You have probably heard of the Young Mine of American Zinc, Lead and Smelting Company and 
wanted see their operation. believed one the world’s most economically-operated 
hard rock mines. Many have come observe their methods, several from foreign countries. This 
mine operates two shifts. total only hourly employees produce more than 3,000 tons 
daily. The low cost operation the primary result the tremendous tonnage moved self- 
loading transports manufactured by Sanford-Day. Three of these S-D Transloaders, requiring only 
three men per shift, load, haul, and dump all the ore produced. Total cost less than 20¢ ton. 
This includes cost of criginal investment, maintenance and labor. Another feature of this mine that 
visitors observe and ask questions about with a great deal of interest is the haulage equipment. 
Only 28 S-D Automatic Bottom Dumping mine cars are necessary to haul the entire 3,000-ton daily 
production to tipple and it costs less than 4¢ a ton. We recently completed and have available 
now for your study a documentary 18-minute color-sound 16mm movie showing every phase of 
this low cost operation — from drilling to transportation of ore to mill. Ask us to mail this film to 
you for showing your operating personnel...or, ask have one our representatives 
bring projector and the movie to show for you. Write or call us today. Use coupon below to make 
mail request. 


have sound projector. Please mail film “One Please have your representative contact me. 

Man! One Machine! LOAD HAUL DUMP” direct would like have him visit show the movie 
for review and study. “One Man! One Machine! LOAD HAUL 
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belt feeder 
that will increase 


production by... 


The Positive Performance Jamison Belt Feeder—a new 
concept material transportation—gives you more profit 
dollars from your mining operation. Engineered, devel- 
oped and proven Jamison, the Positive Performance 
belt feeder makes increased production lower cost 
reality. 


Simplicity design permits virtually maintenance-free 
operation, and labor costs are cut substantially through 
reduced belt maintenance. 


Shuttle cars can discharge continuously into the sys- 
tem, which has maximum input limit. Output easily 
regulated; the reduction ratio limitless and can 
tailored your specific needs. 


For detailed information concerning the applications 
the Positive Performance Jamison Belt Feeder for your 
mining operations, write today. 


Feeding the belt any desired 
November 1960—Engineering and Mining Journal 


Keeping equipment the job 92% the time 
achievement anywhere. But when you can 
while operating sandstorm country, over 12% 
grades out 300’ deep pit additional 200’ 
top spoil area, 100 miles from the nearest parts 


LUBE LOGIC These four tips 


source and while remove million 
cubic yards earth every month, it’s record. Maco 
Construction Co. doing right now, and doing 
they’ve set such fine maintenance routine that 
think help you read about it. 


What Maco doing 


Maco Construction Co. stripping the over-burden 
from uranium deposits recently located the Gas 
Hills area central Wyoming for Western Nuclear, 
Inc. This the largest strip mining operation ever 
attempted the state, and calls for the removal 
25,000,000 cubic yards over-burden. this large 


open pit, the uranium ore lies from 300’ 
below grade. 

Maco using twenty-two scrapers, six push 
tractors, two bulldozers, two motor patrols and one 
backhoe the job. Texaco fuels and lubricants are 
used exclusively. 


Clean-sweep rig handles two machines once 


Maco personnel designed and developed lube rig for 
this job that just about complete they come 
and has the extra advantage being able service 
two pieces equipment simultaneously, make the 
most the short period between shifts. 

The rig mounted ton van that’s kept warm 
winter with waste heat from compressor and generator 
engines. has two sets hose reels, one each side, 
that two men can lubricate two different machines 
the same time. 

Since Maco has Texaco Simplified Lube Plan, the 


rig can accommodate sufficient lubricant inventory for 
the project. Air motors drive the lubricant pumps, and 
separate electric air compressor furnishes air. 
diesel generator set mounted the van provides 
power for air compressors, power pumps and the four 
big floodlights. Maco personnel built the tanks that hold 
motor oil and hydraulic fluid; transmission and lube 
grease are pumped direct from original containers. 

With this lube rig it’s possible for the maintenance 
crew lubricate all major equipment the three hour 
period between shifts, work time lost. 
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Clockwork lube scheduling 
boosts availability 


Every machine Maco’s spread serviced every day, 
the period between the close the day shift, 4:30, 
and the beginning the night shift, 7:30. The 
scrapers are lined double row, and the mobile 
rig passes between them. Every machine lubricated 
completely, and air filters are cleaned, the end 
every 10-hour shift. Crankcases are drained every 100 
hours. Lube interval gearboxes and torque con- 
verters 2000 hours. 


Simplified Lubrication Plan 
protects major units 
with only five products 


With their Texaco Simplified Lubrication Plan, Maco 
gets fast, thorough, systematic lubrication for all major 
equipment with the smallest possible lube inventory. 
This inventory simplifies and speeds application 
routine because avoids confusion, minimizes down- 
time due misapplication lubricants, and lets Maco 
put their lube inventory the mobile rig for complete 
on-the-spot coverage. 
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achieved 92% average availability 


TEXACO 


Replace-don’t-repair theory 
cuts shop time 


Although Maco well equipped handle emergency 
repair the job, they cut shoptime drastically stick- 
ing exchange system major components like 
engines, transmissions and torque converters. Dupli- 
cate spares these units are kept hand. Then the 
defective unit simply removed intact from the machine 
and replaced with new rebuilt one. All major 
repairs engines, transmissions and torque converters 
are done the Rawlins shops. Parts are flown via 
Maco’s own plane from headquarters Rawlins, 
Wyoming. 

Minimum downtime equipment the principal 
advantage the exchange system, but not the only one. 
For instance, engine repairs can all made fully 
equipped shop, without having rush make tempo- 
rary repairs; and this system also ensures full availabil- 
ity the field maintenance crew for their routine work. 


Texaco Lubrication Engineers 


There are 2,300 Texaco Distributing Plants the 
ready any time help you develop Texaco Sim- 
plified Lubrication Plan for your next job. Since every 
Texaco Plan designed lubricate specific equipment 
specific job, get the best results consult- 
ing Texaco Lubrication Engineer. Texaco Inc., 135 
East 42nd Street, New York 


Throughout the United States 
Canada Latin America West Africa 


Ss 
open gears and wire rope 


Caterpillar Engine Dealers maintain complete facilities, contractors can have the service they want, they want it. 


Too thin line service behind the engine you buy 
can eat away the profitability the finest engine ever 
built. The speed with which you get parts and service, 
the skill the mechanics, and the attitude the en- 
gine dealers toward service responsibility can affect 
the amount profit you make. Lacking just one 
these areas can cause engine bite into your 
profits because unnecessary down time. 

This why, from Caterpillar, you get service 
depth. service that gives you full value for every engine 
dollar you spend. The men who work Caterpillar 
are factory trained and, given inten- 
sive training Caterpillar Dealers. 


Caterpillar service includes com- 
plete tooling handle any engine 
repair job. Facilities are adequate 
give you immediate service. 


Caterpillar Dealer engine service world-wide 
and many the vehicles dealer’s fleet are 
used for round-the-clock service give you im- 
mediate attention and minimize your down time. 


find that Caterpillar Dealers maintain com- 
pletely equipped facilities including steam cleaning 
and painting equipment for fast. complete service. 


Quick, local service means parts availability for 
any Caterpillar Engine—and always regular prices. 
See your nearest Caterpillar Dealer inspect his 
facilities yourself. see why the total cost 
Cat Engine—the initial cost plus operating and main- 
tenance expenses—is the lowest. Call him today. 


CATERPILLAR 


Caterpillar and Cat are Registered Trademarks of Caterpillar Tractor Co 


Peoria, U.S.A. 


Engine Division. Caterpillar Tractor 


Complete stocks engine parts you 

can trust are available from your 

Caterpillar Dealer. Factory-owned 

depots back dealers. 


Never before drill steel like this! 


* 


Drillers who have used this unique and revolutionary Gardner-Denver thread de- 
sign are enthusiastic about its convenience and economy. Give try your 
rock drills—you’ll soon see why. Call your Gardner-Denver drill steel specialist, 
write for new bulletin HI-LEED steel. 


Only Gardner-Denver drill steel gives you all 
these field-proved 


New HI-LEED thread design makes wrenching 
unnecessary. Gardner-Denver engineers have in- 
corporated field-proved reverse buttress design 
into entirely new thread form that always un- 
couples hand. 


HI-LEED steel saves time adding rod and 
ease uncoupling, without use wrenches, helps 
drill hole faster. 


HI-LEED sectional steel transmits drill impact 
almost well solid rod. That’s because pre- 
cision-milled threads rod and coupling are 
close contact over large total area, thus holding 
rod ends firmly together. 


HI-LEED rods are designed last longer than 
any other sectional steel, and the wide thread 
peak assures maximum wear. Carburizing and 
shot-peening give the steel hard surface and 
tough inner core. 


New HI-LEED design keeps mating parts snug— 
rods won’t uncouple the hole while pulling 
out. Other thread forms may not hold tight 
connection and many rod strings have been lost 
the hole while pulling out with rotation on. 


EQUIPMENT TODAY FOR THE CHALLENGE TOMORROW 


Gardner-Denver Company, Quincy, Illinois 
International Division, 233 Broadway, New York New York 
Canada: Gardner-Denver Company (Canada), Ltd., Curity Avenue, Toronto 16, Ontario 
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offers the mining industry wide 
range steel products designed help in- 
crease output while maintaining safe opera- 
tions. This combination economy and 
safety another the implications the 
Image 

Mining Products are fabricated 


GRINDING RODS: and machine-straightened from 
special analysis steels, in 12” to 4” diameters (in 2” increments) 
and any length required. 


ADVANTAGES: Maximum resistance abrasion and bending. Extra- 
long service life. 


You get these ADVANTAGES 
with MINING PRODUCTS 


from steels produced own mills. 
Every product tested, controlled and in- 
spected during each successive step man- 
ufacture meet and exceed the highest 
standards the mining industry. actual 
operation, each Mining Product pro- 
vides the following advantages. 


GRINDING BALLS: Made from high carbon steels, chemically 
controlled attain maximum hardness and toughness, sizes 
to 5”. 


ADVANTAGES: Resist abrasion and withstand more 
lower cost. 
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MINE RAIL AND FASTENINGS: Rails available weights from 
pounds per yard. Fastenings include splice bars, angle bars, Pattin shells (left right hand threaded) available and 
spikes, track bolts and nuts (square and hexagonal). sizes, from 24” 120” long; also slot and wedge type. Use with 


Real ic. 
ADVANTAGE: Rails tailored your individual requirements. 


ADVANTAGE: Achieve safe, economical, permanent ground support. 


SPACE SCREENS: Your choice metals, weaves, meshes and CF&I-WICKWIRE WIRE ROPE: Available all sizes, constructions and 
edge arrangements. For maximum volume absolute screening ac- grades for every mining new Wickwire development— 
curacy, there’s Space Screen available. Double Gray®-X rope—has extra-high strength. addition, new wire 


drawing process employing molysulfide* builds a permanent molecular 
Protective shield around every wire in Double Gray-X, giving this rope 
longer service life. 


ADVANTAGE: Space Screens that exceed your most exacting require- 
ments. 


ADVANTAGE: Wire ropes that make no bargain with safety. 
*Registered Trademark of Climax Molybdenum Co. 


For complete information any Mining Product, contact 
your local sales office, write for catalogs. 


THE COLORADO FUEL AND IRON CORPORATION 


the West: THE COLORADO FUEL AND IRON CORPORATION Albuquerque Amarillo Billings Boise Butte Denver 
El Paso * Ft. Worth * Houston * Kansas City * Lincoln ¢ Los Angeles * Oakland * Oklahoma City * Phoenix * Portland * Pueblo 
Salt Lake City * San Francisco * San Leandro * Seattle * Spokane * Wichita 
the East: WICKWIRE SPENCER STEEL DIVISION —Atlanta Boston Buffalo Chicago Detroit New Orleans 
New York Philadelphia 
OFFICE CANADA: Montreal 
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close look this new LeTourneau-Westing- 
house Tournatractor®. Here’s new V-Power per- 


agility. All offer new high production 
efficiency for your tractor assignments. 


Since the first Tournatractor was put work over 
years ago, knowledge gained every possible tractor 
application has led continuous improvement me- 

chanical efficiency and performance. Result: with 


for heavy-duty work. 


Quick facts the NEW V-Power Tournatractor 
ENGINE: New V-Power diesel (6V-71) producing 218 hp. 


TRANSMISSION: Power shift, air-actuated with torque converter, 
speeds forward 18.5 mph, reverse 6.2 mph. 


CONTROL: New, efficient high-pressure hydraulic system offers instant, 
effortless control attachments. 


POWER TAKE OFF: Mechanical, SAE std. 1400 rpm. 


DIMENSIONS, w/o attachments: long, wide, high 
(to top exhaust stack), 1534” ground clearance, wheelbase. 


WEIGHT: 34,000 (with bulldozer only). 


ATTACHMENTS: Bulldozer and Angledozer® blade, coal blade, rock 
blade, snow plow, front and rear push blocks, root rake, rear- 
mounted coupler, 


Before you buy your next 
get complete details the NEW 
Tournatractor. Your Dis- 
tributor will happy 
demonstrate. 


CT-2353-G-1 


COMPANY, 


Subsidiery Air Brake Company 
Where quelity habit 
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Study specifications and 
detail engineering. 


Completed shaft, 
concrete lined. 


Crew readying for 
underground biast. 


Equipment lowered under- 
ground, readied for start-up. 


Ready go! 


November 1960—Engineering and Mining Journal 


Yieldable Arches GIVE when the “squeeze” 


Heavy shifting ground around 
mine opening always needs some 
form support, give the over- 
burden chance settle naturally 
into pressure arch. Mining men 
have found that the best type 
support one which will yield slowly 
the pressures until the natural 
arch formed; rigid sets simply can- 
not stand under the squeeze 
the dynamic forces. 


HOLDS FAST UNDER NORMAL LOADS 

Bethlehem’s Yieldable Arch works 
principle sliding joints, which 
are formed the lapping one 
U-shaped segmental steel section 
over another shown the illus- 


tration. Husky U-bolt clamps are 
installed pairs over the lapped 
joints, and drawn tightly enough 
hold fast under normal loads. 
pressures bear down, however, the 
arch yields, little time. 


PRESERVES MINE SAFETY 

The more the Yieldable Arch 
the more the stress trans- 
ferred the surrounding material. 
Eventually, equilibrium reached 
and the Yieldable Arch stands pat, 
its structural integrity maintained 
and mine safety preserved. That 
why you will hear said that the 
yielding feature the Arch more 
important than its physical strength. 


The Yieldable Arch can only 
highlighted here, course; there 
much more you will want know. 
Its ease installation, for example, 
and its high degree recoverability. 
interested too, knowing, 
that many Yieldable Arch installa- 
tions have paid for themselves 
months! Bethlehem engineer will 
gladly discuss the full story terms 
your own special problems. Just 
write the address below. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA. 


Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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Canadian and steel mills soon will 
have another substantial source 
high-grade iron ore the result major 
ore beneficiation project initiated last year 
the Wabush and Carol Lakes area, 200 miles 
north the Seven Islands, Labrador. 


When completed 1962, the beneficiation 
plant will have capacity produce 
Bechtel experience million long tons high-grade iron ore 


concentrates annually. 


helps produce... addition the concentration plant, for 


which Bechtel furnishing design engineering 
and construction supervision after designing 


ilot plant, the project involves 

MORE ORE construction town for 4,000 resident 
employees and their families, miles 


FOR railroad, modern airport and expanded 


shipping facilities Seven Islands. 


The Carol Project adds substantially 

iron ore production Northeastern Canada, 
which began years ago Knob Lake 
near the Quebec-Labrador border. First 

ore was shipped 1954 and since that time 
total more than million tons have 
been shipped Canadian and mills. 


BECHTEL CORPORATION 


Engineers and Builders for Industry 
Los Angeles SAN FRANCISCO Houston 


CANADIAN BECHTEL LIMITED 
Montreal TORONTO Calgary 


| 
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new refinery... Heroult Electric Furnaces designed 


Copper cathodes are charged into the 13,500 KVA Heroult 90-ton electric arc furnace, one two Kennecott Refining’s new plant south Baltimore. 
American Bridge also fabricated and erected the plant’s structural framework. 
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keep 16,500-ton per month copper melt schedule 


Kennecott Refining Corporation’s electrolytic cop- 
per refinery near Baltimore the country’s new- 
est—a showplace efficiency. One reason: pair 
90-ton Heroult electric arc furnaces, each rated 
tons per hour. 

nose-tilt design facilitate launder pouring, 
they discharge steady stream molten copper 
(2150°) which used the horizontal casting 
wire bars and the continuous casting billets. 
One Heroult normal capacity operation while 
the other spare for use during relining, when 
the pre-heat furnace down, when additional 
production required. 

Copper cathodes are preheated about 1400°F 
and door charged into the Heroult arc furnace 
peel arm crane. The three-phase power input 
utilizing ultra-high speed mechanical positioning 
for three 20” electrodes with high-speed sensitive 
regulators maintains arc above the cop- 
per bath for uniform temperature casting. 

The two 90-ton Heroult arc furnaces can 
tilted 40° forward and 15° backward. They feature 
mechanically positioned masts and special water- 
cooled skew-back roof rings that introduce water 
flow the critical roof juncture prevent warp- 
age and burn out. 

Whatever your arc-melt problem there 
Heroult electric arc furnace design for you. We’ve 
made them from tons over 200 tons capacity, 
for both swing roof top charge door charge 
operation. They can accommodate induction stir- 
ring equipment, and can designed for duplex- 
ing arrangements. And every Heroult designed 
for maintenance your own crew. 

American Bridge has complete electric fur- 
nace service that includes new installation, fur- 
nace modernization and part replacement. 
happy quote your building needs, too. 
Call our nearest office. 


USS and Heroult are registered trademarks 


American Bridge 
Division 
United States Steel 


General Offices: 525 William Penn Place, Pittsburgh, Pa, Contracting Offices New York, 
Philadelphia, Chicago, San Francisco, and other principal cities. 
United States Stee! Export Company, New York 


This mark tells you a product is made of modern, dependable Steel. 


i 

A 


sinkers 


Integral 
CP-69 Sinker Drill. Mountings 
This new, fast set fast! 


drilling, heavy-duty Give high drilling 

55-pound class efficiency with hard- 


Attachable 


hitting Sinkers and 
tungsten-carbide bits. 
Closely feed pres- 

sures insure full bit 
contact for maximum 
footage. Single double telescopic 
feed available. 


Sinker has 
retainer 
for extra durability. All- 
purpose backhead per- 
mits Blower Dry, Wet 
and Air-Water operation. Air con- 
sumption and maintenance are low. 


core drills 


post-mounted Core Drills cut costs for: blastholing, foundation sampling, 
grout-holing, weep holes. The new CP-65 Diamond Drill world’s fastest 
delivers 20% more power than its predecessor, the CP-55. 
Capacity: 600 feet with Fittings. 

Versatile skid-mounted Core Drills may also truck mounted. Gasoline, 
diesel, air electric drive. Capacity 2,250 feet with Fittings. 


here’s ROCK DRILL 
LICK IT! 
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The streamlined 
CP-124 Demo 


the newest 

smocth-handling 
demolition tools. Has 
shock-proof latch-type 
retainer and 4-bolt 
This all-new 80-Ib. 
class demo packs more smashing 
power per pound than any other 
demo the market. 


airlegs demos 


Tracdrils 


All-new G-900 Tracdril for and Deep-Hole Drills 
The only rig that can drill right tracks 
either full 180° swing. Drills extra-low snake 
holes hard, high horizontals feet overhead. Extra 
long tracks and knee action increase pulling power and 
stability. Automatic brakes and tramming 
controls insure operator safety. Dual operating controls 
boom end and turret save steps, increase throttle time. 


find project-proved ROCK DRILLS 
setting footage records every kind formation. 
For EXPLORATION see what 
against for BLAST HOLE DRILLING under 
every conceivable SECONDARY 
BREAKING DEMOLITION your quickest 


REICH drills 


All-hydraulic top-drive rotaries 
can truck, crawler tractor 
mounted. Every feature 
designed for easy, one-man 
rotary speed and feed pres- 
set-ups. Hole sizes 16”; 
down pressures 90,000 Ibs. 
You get more from your rotary 
when it’s 


way lick the problem start with the right 
equipment and the right equipment CP. 

get up-to-date information any specific 
Rock Drill shown here, write for the latest bulletin 
to: Chicago Pneumatic Tool Company, East 
44th Street, New York 17,N.Y. 


Chicago 


AIR COMPRESSORS PNEUMATIC AND ELECTRIC TOOLS AIR-BLAST BITS DIAMOND DRILLS REICHdrills ROCK DRILLS 
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NEW ROCK-LOADING TEAM BOOSTS 
PLANT PRODUCTION 25% 


Hauler: 13-ton Michigan Tractor Wagon Loader: Michigan Tractor Shovel 
Output: 2,400 tons daily mile cycle 


Four years ago, the Fort Scott Hy- 
draulic Cement Company, Fort Scott, 
Kansas, began program replace 
their four crawler-loaders and two 10- 
ton tandem-axle dump trucks with the 
most modern equipment available. 


The program was completed when 
13-ton rear-dump Michigan Tractor 
Wagon went the job year ago. 
Its addition gave Fort Scott, one 
the nation’s three major natural cement 
producers, all Michigan fleet. The 
Wagon teams with Model 175A 
Michigan Tractor Shovel the rock 
pit. Three other Michigan Trac- 
tor Shovels handle the crushed rock, 
coal, and clinkers this 4,500 barrel- 
a-day natural cement plant. 


Tractor Wagon hauls 
120 tons per hour 

It’s the heavy rock loading and haul- 
ing operation that Mr. Pat Thomas, 
president the 92-year-old firm, 
points being the best example 
how the Michigan machines have 
improved job efficiency. 


Shot Florentine limestone cur- 


rently being loaded out the far end 
pit feet wide and 5,000 6,000 
feet long. This makes the average haul 
cycle, between pit and crusher, about 
two miles. 


The 162 Tractor sta- 
prime production factor the mile 
long run from pit crusher. 
With torque converter and full power 
shift, power and speed are instantly ad- 
justed match the load demand. 


two 10-hour shifts, the Tractor 
Wagon, sideboarded meet rated 
capacity, and the highly-maneuverable 
Tractor Shovel will load out 
which weighs, when loose, approxi- 
mately 2,500 per yd. 


Michigans outwork 
units formerly used 
Production the rock pit has risen 
25% since the Tractor Shovel replaced 
crawler rig with similar bucket ca- 
pacity, and the Tractor Wagon took 
over the job formerly handled two 
10-ton dump trucks. 


Upkeep “phenomenally 
says president 

all five the Michigans work- 
ing constantly with heavy loads and 
over sharp rock and abrasive cinders, 
have spent less than $2100 over- 
hauls, parts, tires and labor during the 
past three says Mr. Thomas. 
think this figure extremely low con- 
sidering what machine goes through 
cement plant operation this 
type. We've had virtually downtime.” 


hauling bulky materials off 
the highway, perhaps Michigan Trac- 
tor Wagon could increase your produc- 
tion, too. When you pair with one 
the eight Michigan Tractor Shovel 
models (up yds), you've got 
team that can’t beat. Let demon- 
strate. Just call. obligation, 
course. 


Michigan is a registered trademark of 


CLARK EQUIPMENT COMPANY 
Construction Machinery Division 


2465 Pipestone Road 
Benton Harbor 13, Michigan 


In Canada: 
Canadian Clark, Ltd. 
St. Thomas, Ontario 


CLARK’ 


INE ay 


Operate “‘Less cost per 

... With Christensen diamond bits and core 

drilling problem. Experienced field consult- 

MAIN OFFICE AND PLANT 1937 SOUTH 2nd WEST 
SALT LAKE CITY, UTAH 


cost per foot” 


ants are available regardless your job 
location scope operations. 


SERVICE WORLD-WIDE SALES OFFICES AND MANUFACTURING PLANTS 
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NEW LIGHTWEIGHT 
CONVEYOR BELT 

AFFORDS SUBSTANTIAL 
OPERATING ECONOMIES 


RECENTLY INTRODUCED WOVEN CARCASS NEOPRENE BELT HAS ALREADY 
PROVEN ITS SUPERIORITY RUGGED UNDERGROUND MINING SERVICE 


new kind conveyor belt, designed around 
revolutionary lightweight woven fabric carcass, 
proving itself severe mining service. 


Because the strength and toughness its 
interwoven carcass, the new belt has long life ex- 
pectancy. It’s flexible troughs and trains well 
and does excellent job coal handling. 


Top and bottom covers Pont neoprene 
contribute the belt’s superiority. Neoprene pro- 
vides needed safety because fire-resistant; will 
not support combustion. gives improved per- 
formance because its high coefficient friction 
eliminates power loss caused slippage re- 
duces belt “run out” loading points. Neoprene 
provides greater economy because its balanced com- 


REG. pat. OFF 


bination properties affords resistance abrasion 
and impact; protects belt carcass from damage 
acid mine water, mildew, and oil grease 
sometimes present mining operations. 


Other advantages are cited for the new belt. 
For example, it’s easier handle and install, has 
longer wearing edges, holds splices and trains 
better. addition, better flexibility and handling 
ease result increased operating efficiency. 


happy tell you more about the de- 
pendability and long life neoprene belt. For 
more information this radical improvement 
belt construction—and sources supply—write 
Pont Nemours Co. (Inc.), Elastomer 
Chemicals Dept. EMJ-11, Wilmington 98, Del. 


NEOPRENE 


SYNTHETIC RUBBER 


Better Things for Better Living through Chemistry 
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For years Telsmith inclined 
screens—Pulsators and 
Vibro-Kings, for scalping and 
finishing—have proved their 
efficiency and low cost 
screening all over the world. 


And now, the 
NEW TELSMITH 
HORIZONTAL SCREEN 
with 
new space-saving 
compactness 


new thorough 
dewatering 


new sizing 
efficiency 

new high capacity 

new savings op- 
eration and up-keep 


single, double, and 
triple deck; all sizes 


New FREE Book 
has pictures and 


all the details 
Ask for No. 291 


V-6-360 


DIVISION 


SMITH ENGINEERING WORKS 
502 CAPITOL DRIVE, MILWAUKEE WISCONSIN 


Cable Address: Sengworks, Representatives Principal Cities all Parts the World 
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STORIES 


R/M 


Surface 


CONVEYOR BELT FOR LONG LIFTS! 


Easy troughability, flexibility, super-strength syn- 
thetic cords, high wear-resistance—make R/M 
Conveyor Belts ideal wherever long lifts high 
tensions are required. The installation shown here, 
for example, was quarter-mile conveyor with 
lift from pit surface loading station nearly 
high story building. R/M conveyor 
belt made exceptional record this rugged haul. 
There’s R/M heavy duty conveyor belt for 
every materials handling requirement each 
engineered haul fuller, heavier loads—and last 
longer. With proper engineering, for example, 
you can increase hauling capacity 60% 


ENGINEERED 

RUBBER 
PRODUCTS 

USE 
PER DOLLAR” 


with Ray-Man Conveyor Belt and 45° idlers! 
Ask your R/M representative about other 
R/M Conveyor and elevator belts, about 
advantages extra-flexible, double compensated, 
rip-resistant Ray-Man about Homocord, 
the extra-cushioned belt for unusually abusive 
shock loading conditions, about the Wedlok 
metal fastener splice which avoids vulcanizing 
splices. Any R/M Conveyor Belt with 
cover means extraordinary resistance wear and 
tear, longer Use per Dollar.” Write 
for Bulletin M302 and Catalog CB25. 


RAYBESTOS-MANHATTAN, INC. 


MANHATTAN RUBBER DIVISION, PASSAIC, NEW JERSEY 
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R/M POLY-V® DRIVE 
More Power— 


Less Space 


with Reliability 


across full width the drive- 
sheave—not assembly 
V-belts—enables patented 
Poly-V deliver much more 
power the same space 
much space! Single unit 
belt design also eliminates belt 
“length matching” problems 
equipment down- 
time and belt replacement 
costs. Belt speed ratios remain 
constant from load full 
load provide the smoothest 
running, coolest running— 
longest wearing drive you can 
install. Maintain groove shape. 
Just twosectionsof Poly-V Belt 
meet every heavy duty power 
transmission requirement. 
Write for Bulletin M141, 
call your Distributor. 


CONVERT POLY-V 
and SURE! 


HOMOFLEX 
HOSE 
more flexible, 
weighs less 
than any hose 
for equal pressure 


SUPER-STRONG 
PRECISION BUILT 


PRE-SET TWIST—WILL 
NOT KINK 


INSEPARABLE TUBE-TO- 
COVER BOND 


UNIFORM INSIDE AND 
OUTSIDE DIAMETERS 


EASIER, SAFER COUPLING 


Strong, lightweight, and 
handling hose and lasts longer. 
Made types for air, water, other 
fluids and gases. Ask about other 
types R/M rubber hose for 
your job applications. Write for 
Bulletins M620 and M694. 
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ask the man 
the cab 


Shovel, crane, hoe SKOOPER crawler, 
the man who has pumped the pedals and 
handled Koehring under load. 


Talk operation. Talk maintenance. Talk 
capacity get the job done. Words will 
vary but the story won’t. Koehring makes 
heavy-duty machine—heavy duty through 
and through. Business end, main machinery 
and mounting have what takes stand 
the toughest going, better job. And 
dollar for dollar Koehring costs less 
work and keep business. 


Ask the man the want 
talk your Koehring distributor for full 
details how Koehring can help you 
make your jobs more profitable. soon. 


DIVISION OF KOEHRING COMPANY 
Milwaukee 16, Wisconsin 


K-19 
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Ropes Koepe Hoist 

Handle 2,400,000 Tons 

Potash Mine 
New Mexico 


Serving for months Koepe 
skip hoist National Potash 
Company’s mine, Carlsbad, New 
Mexico, Bethlehem Wire Rope 
handled approximately 2,400,000 
tons corrosive ore. The hoist 
Purple Strand, with fiber core; 
134-in. Form-Set mild 
plow, non-rotating rope was used 
for the tail lines. 
Economical service some- 
thing you can rely when you 
specify Bethlehem Wire Rope. 
Put work and you can count 
faithful rope performance, 
shift after shift. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 


There’s distributor Bethlehem Rope near you, supplied our nationwide network wire rope mill depots. 
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Foxboro Dynalog Recorder has input 
impedance 80,000 megohms eliminates the 
need for intermediate 
adjustable from 2-12 pH; zero, from 


Recording and Control 
without need for amplification 


less drift, less cost, less maintenance, too! 


RIGHT the intermediate amplifier gone from Foxboro’s new 
low-cost system for measuring pH. And gone with the wasted panel 
space, the drift, the daily standardization inherent with earlier systems. 


the new Foxboro system, the signal from the electrode goes direct 
high impedance Dynalog* receiver without intermediate amplifica- 
tion. Signal operates direct-reading indicator recorder—or controller 
and alarms, when desired. 


The new Foxboro system the simplest, most economical method 
Foxboro Dynalog Foxboro Dynalog 


measuring available today. Ask your Foxboro Field Engineer tell 
where desired record you about it. write for data sheet. The Foxboro Norfolk 

mined value. Street, Foxboro, Massachusetts. 


*Reg. U.S. Pat. Off. 


Analytical Instrumentation 


Pat. CFP. 
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BLASTING 
AND RIPPER 


PRODUCT 


Gillen Coal Mining, Inc., salvaging six-ft.-thick seam 
coal near Carbondale, Pa. get the coal, 180 ft. 
overburden must removed—10 ft. topsoil, 100 ft. 
hardpan and, finally, ft. rock. 


Gillen used blast through. Then they changed 
Caterpillar Series Tractor with No. Ripper. Pro- 
duction shot 35%. Cost savings are estimated 
60%! 

The overburden, rough work with, the kind 
material the and No. Ripper eat up. Working 
50-ft. passes, the team fragments the hardpan (average 
cu. yd. weight 3200 Ib.) into right-size pieces for two Cat 
They’re moving 4000 yd. seven-hour shift. 
When needed, the pushloads the scrapers and too. 


The and No. all-business combination 
power and speed. The Series Model has 335 
(flywheel) turbocharged engine put massive power into 
the work. You get more power from every gallon fuel. 
The Series has heavier undercarriage. Track com- 
ponents are bigger, heavier. You get 40% more 


life with deeper hardened steel shoes, links and rollers. 
new equalizer bar makes the Series even more stable. 


New power shift transmission gives you the flexibility 
and anti-stall features torque converter with the split- 
second snap direct drive. Finger-tip control gives opera- 
tors instant changes under full load without clutching. 


Match this with the No. Ripper break your way 
through production bottlenecks. For the right tractor- 
ripper combination, see your Caterpillar Dealer, who will 
prove his recommendation with demonstration. 


Caterpillar Tractor Co., General Offices, Peoria, U.S.A. 


CATERPILLAR 


Caterpiliar and Cat are Registered Trademarks of Caterpillar Tractor Co. 


= 


When production schedules are tight, and economy 
vital factor, put Wilfley Sand Pumps the job. 
hour, trouble-free operation reduces 
downtime absolute minimum. Rugged con- 
struction, simplified packingless design and Wil- 
fley’s easy parts replacement guarantee you dollar- 
saving dependability even under the most severe 
conditions. 


Wilfley Sand Pumps may fitted with inter- 

changeable electric furnace alloy iron, special appli- 

alloys rubber-covered wear parts. Write, 
wire phone for complete details. 


DENVER, COLORADO, U.&.A. P.O. BOX 233¢ 


OFFICE: 122 EAST 42ND 


YORK CITY 17, N.Y. 


* 


s, inc. 


Engineering and Mining Journal—Vol.161,No.11 


HIPS ARE DOWN 
. = = 


AND 
MINING JOURNAL 


NOVEMBER, 1960 


Still Talking Ourselves Too Much 


UNFORTUNATE that the wealth useful infor- 
mation and constructive opinion presented the 
recent Mining Congress Meeting Las Vegas, Nev., 
and the AIME Rocky Mountains Minerals Confer- 
ence Salt Lake City could not shared more lib- 
erally with the public. Despite the volume press re- 
leases available some the talks, publicity the 
national press fizzles out with the conclusion the 
meetings—and yet the problems the mining indus- 
try which require sympathetic public understanding 
unceasingly. 

Restrictive state tax policies and extreme con- 
servational attitudes stand the way mineral 
development some areas. Michigan, Minnesota, 
Alabama and elsewhere they have been responsible 
for driving capital for exploration and mine develop- 
ment out the area, fact completely out the 
country. 

Speaking “The State the Iron Ore Industry,” 
Beukema, president Oliver Iron Mining Div., 
U.S. Steel Corp., told the AMC that our greatest 
ore producing state, Minnesota, the business climate 
—the tax climate—is matter paramount con- 
cern the iron mining industry. There local re- 
luctance recognize that the high-fixed investment 
costs required new technologies require public 
assurance equitable taxes. Currently the tax base 
Minnesota depends heavily so-called “natural 
ores” through (1) valorem tax unmined 
‘ore’ reserves presumed have future value, and 
(2) high occupation severance taxes applicable 
production. Despite the progressive depletion this 
tax base, there governmental general public 
recognition the necessity wean state and local 
government activities from the support this pre- 
viously lucrative source revenuc. You may find 
hard understand the fact that 1960 Oliver 
Iron Mining Div. U.S. Steel Corp. paid the largest 
Minnesota valorem tax its history, the least 
ore reserve its history, time when the re- 
maining reserves they occur were limited and 
even questionable marketable value. Furthur sober- 
ing thought provoked when tell you that for many 
years, Oliver Iron Mining Div. has paid more money 
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occupation taxes alone Minnesota than would 
U.S. Steel Corp. whole have paid had all its 
profit. wherever generated, been taxed the prevail- 
ing Minnesota income tax rate applicable indus- 
try other than iron mining.” 

Beukema said “While any objective study Min- 
nesota taconite development will find the technology 
well advanced, sure that such study will also 
show the prospective investors future sources 
iron ore Minnesota have not yet found, nor have 
they been offered, definitive assurances that the tax 
burdens the past will not shifted increasingly 
taconite investments the natural ore source 
depleted.” 

Obviously, the crippling impact which excessive 
taxation will have the future Minnesota’s 
economy needs made clear the Minnesota 
public, and the people other areas well. 

similar manner the public needs con- 
vinced that so-called “wilderness legislation” com- 
pletely out tune with modern industrial civiliza- 
tion. want decimate our population and 
back 18th century existence, then all means 
let’s have wilderness legislation. few hundred 
thousand Indians had the entire wilderness the 
U.S. themselves few centuries ago and often 
starved death the environment. Ever since, 
have been fighting our way out the wilderness 
and owe the prosperity and comforts now enjoy 
the development industrialization. Only small 
percent the total land area needs mined 
provide metals and minerals for modern society. 
But the public doesn’t know this, and it’s our job 
the mining industry tell the public our side the 
story convincingly. 

Aside from technical papers which are major 
interest mining audience, perhaps ought 
send more our convention speakers talk 
public audiences, and conversely invite more non- 
mining men debate with labor, land laws, 
tax policies etc. future mining meetings. Perhaps 
this new approach will get and the public off 
dead center certain issues vital concern the 
future mining. 
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HEART THE PROCESS the 54-in. 42-ft rotary calciner. Fourteen gas 
fired burners keep combustion zone temperatures 1,400-1,500°F range. 


Arizona Copper Silicates 


Respond Segregation 


GEORGE FREEMAN manager 
operations; has office Casa Grande. 


THE FIRST COMMERCIAL PLANT the 
United States using the segregation 
process for and 
was recently placed operation 
property 
south Casa Grande, Ariz. 

The company mines copper sili- 
cate (chrysocolla) ore, averaging 


GENERAL VIEW segregation plant. 
Shed holds fine-ore, coke and salt bins. 


copper, from open pit developed 
their mineral holdings three 
patented claims the Lake Shore 
group, section ground adjoining 
the Papago Indian Reservation, and 
additional claims known the 
Drake group. 

Transarizona, controlled Trans- 
continental Resources Ltd., Cana- 


and development 
company, miles south Casa 
Grande, the nearest supply and ran 
center. Both electric power and na- 
tural gas for calcining the crushed, 
screened, and mixed plant feed are 
available the plant site. Mining 
operation the shallow pit follows 
standard practice: primary blastholes 
are drilled with Gardner-Denver 
wagon drill and drill rods are fitted 
with detachable T-C bits. 

Broken ore loaded into 8-ton 
trucks Michigan loader with 
2-yd scoop for subsequent transfer 
the processing plant. Blastholes 
for ammonium nitrate and Prima- 
cord are drilled 6-ft centers 
depth that will give 12-ft bench. 
The trucks dump their load onto the 
elevated stockpile area near the rail 
grizzly covering 45-ton ore storage 
hopper. 


Process Not New 


the processing plant, minus 10- 
mesh ore heated 1400°F 
1500°F with sodium chloride and 
coke (or other carbonaceous mate- 
rials). This segregation process pro- 
duces fine metallic copper, which can 
recovered conventional flota- 
tion methods. 

The USBM and Transarizona Re- 
sources ran extensive bench and pilot 
plant tests but the segregation proc- 
ess not new. was developed and 
patented the Mineral 
Separations Ltd., who, that time, 
tried Africa. The company built 
plant Southern Rhodesia and 
Union Miniere Haut Katanga 
built one the Congo. The plants 
producing copper 
concentrates with better than 85% 
recovery. They were closed after 
short runs due variety rea- 
sons (mechanical problems, econo- 
mies), but mainly the low copper 
price the depression period. 

Transarizona’s processing plant 
made crushing and screening 
plant reduce pit ore 10-mesh 
calciner feed; fine-ore storage and 
mixing units; calcining and cooling 
unit; ball mill-classifier circuit 
duce cooled calcines mesh; 
xanthate flotation; and filter unit. 

Pit ore fed onto the rail grizzly, 
tph. Reduction 10-mesh calciner 
feed done three stages, the 
equipment available for this opera- 
tion consisting primary jaw 
crusher, set in.; vibrating screen 
with openings; secondary cone 
crusher, set 3/8 in.; 10-mesh vibrat- 
ing screen; and 36-in. rolls unit, 
taking the 10-mesh vibrating screen 
oversize and operating closed cir- 
cuit with the secondary cone crusher. 
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The finished 10-mesh material 
belt-conveyed from the screen 
400-ton fine-ore bin the head 
the rotary calciner. Here also are situ- 
ated two 3-ton storage bins, one for 
salt and the other for coke. Both ma- 
terials are added predetermined 
quantities, ahead Weightometer 
unit, the ore stream. Belt conveyor 
and bucket elevator 
mixture 12-ton surge bin. From 
here, the mixture fed set rate 
the rotary calciner. 


Calciner the Key 


The rotary calciner the heart 
the process and in. dia and 
burners using natural gas. Tempera- 
ture the combustion zone held 
from 1,400°F 1,500°F. Optimum 
ture control. Discharge calcines are 
cooled about 200°F while passing 
through 4x44-ft. Baker-type rotary 
cooler preparatory treatment 
classifier circuit. 

The circuit grinds the cooled cal- 
cines mesh. The classifier over- 
flow conditioned and then treated 
8-cell rougher flotation ma- 
chine. Froth produced the first 
two cells goes 8-cell cleaner 
machine, and the tails are pumped 
the tailing pond. Concentrates pro- 
duced the first two cells the 
cleaner machine are pumped 
6-ft, 3-leaf disc filter. Cake produced 
the filter falls gravity onto 
concrete storage and loading floor 
below. 

Reagent setup relatively simple. 
Lime used for control; xan- 
thates for collector; and alcohol for 
frother. Final concentrates 
from 45% 50% metallic copper. 
They are trucked Casa Grande 
for shipment the Asarco smelter 
Paso, Texas. 


HEATED PRODUCT from rotary calciner cooled 200°F 
while passing through 44-ft Baker type rotary cooler. 


BALL MILL-RAKE CLASSIFIER grinds calcines mesh. 


Overflow then treated 8-cell rougher flotation machine. 


Transarizona Segregation Plant 


Pit Ore 
9-10 tph 


RAIL 
GRIZZLY 


minus 
in. 


(2) HOPPER 
in. 


VIBR. 
SCREEN 


11. 
12. 


Oversize 


in. 
VIBR. 
SCREEN 


(6) Oversize 


Rail grizzly, spaced in. 


45-ton hopper 


x 


FINE-ORE 
BIN 
WEIGHTOMETER 
BUCKET 
ELEVATOR 


Mesh 

ROTARY 
CALCINER 
(15) ROTARY 
COOLER 


LEGEND 


13. 
14. 


24x18-in. jaw crusher set in. 


Vibrating screen with openings 
3-ft Symons cone crushers set in. 
vibrating screen with 


A-C 
36-in. rolls 
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FIG. The top and core pillars constructed from precast 
rings are filled with concrete. The final in. are filled 
with grout placed adjustable form shown above. 


FIG. Pillars are prestressed with banding anchored with 
double angle iron. Measuring points (center) are above and 
below the incipient crack the level the jacks. 


Prestressed, Preloaded Concrete 
Pillars Give Better Roof Control 


JOHN REED 
DAVID MANN 


St. LEAD Co. PRELOADS and 
prestresses permanent concrete pil- 
lars prevent roof settlement and 
caving when replacing rock pillars. 

Flat jacks are injected with high- 
pressure water raise the pillar high 
enough assume much the roof 
load, and the water replaced with 
grout. External tension bands are 
placed around the pillar prevent 
buckling. The successful system also 
depends the systematic placement 
roof bolts around the pillar area. 

The work described here has been 
joint effort the mine research 
and mine operating departments St. 
Joseph Lead Co. develop stronger, 
more effective concrete pillars for 
underground mine support. 

During the past yrs, concrete 
high have been built occasionally, 
where needed the Southeast Mis- 
souri lead mines. least two 
instances, such pillars were built with 
the object 100% recovery high- 
grade ore pillars; but generally, and 
certainly with present costs, these pil- 
lars are used only safeguard im- 
portant installations. Past experience, 
substantiated yrs compres- 
sion measurements pillars built 


Dr. Reed is professor of mining engineering, 
Colorado School of Mines, Golden, Colo. He 
was formerly head mine research engineer, St. 
Joseph Lead Co. Bonne Terre, Mo, Mr. Mann 
is mine research engineer for the company. 


1938, has shown that concrete pil- 
lars which are not preloaded will 
never carry appreciable weight 
natural loading until the roof rock 
and adjacent rock pillars are already 
failing. that time too late; 
the roof caves away from the pillar, 
and the pillar stands visible for time 
the rock pile, intact but useless. 
early attempts preloading, 
some screw jacks were placed 
atop the pillars, and tightened against 
the roof. However, their total force 
was only the same order the 
weight the pillar itself, about 
psi the pillar area. much more 
powerful preloading force was clearly 
required. Thesis work mining 
the University California, and sub- 
sequent knowledge the use flat 
jacks France, led the solution. 


How the Pillars 
Are Constructed 


Until recently, all pillars were built 
entirely concrete poured place 
and heavily reinforced with ordinary 
internal reinforcing rods. Sizes ranged 
high. Since 1955, through 
considerations support distribution, 
and provide more convenient 
size pillar build, 6-ft dia has 
been adopted. 35-ft pillar the 
highest this size built date. 

further effort convenience 
and cost cutting, precast rings have 
been tried. are high, with 
2-ft hole through the center, and 


3-in. step top and the bottom, 
that they key together stacked. 
With existing equipment, the rings 
can stacked within about 
the roof, after which the core and 
top portion are filled with concrete 
mixed site. The final in. 
later tamped full dry-pack grout 
(Fig. 1). These rings contain only 
light mesh reinforcing, permit their 
handling during transit and stacking. 

This article describes the construc- 
tion pillars all. The first 
seven were built pre-cast rings, 
while the last three were poured 
place daily lifts ft. The con- 
crete the precast rings was fairly 
well controlled specified 3,000- 
psi strength. Quality control site- 
mixed concrete was introduced after 
building the fourth pillar, and raised 
the over-all strength concrete ob- 
tained from 500 over 6,000 psi. 
The precast rings have rough upper 
surfaces, and therefore fit together 
poorly. 

The first four pillars were stacked 
with nothing between the rings, and 
the joints the fourth were grouted 
after stacking. The joints pillars 
and were mortared during 
stacking. all these pillars, sev- 
eral rings failed flexure under pre- 
loading, and was finally concluded 
that there was practical way 
develop the full potential strength 
pillar built precast rings. There- 
after, pillars and were built 
high-quality concrete, placed 
site, with interior reinforcing, but 
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FIG. Flat jacks (cross-section filled with cement above) 
are injected with water high pressure raise the column. 


lar. Rubber washers, which can pried out later, provide 
Water then replaced grout through transfer cylinder. 


countersinks for the two fittings each the jacks. 


placed in. above and below the flat jacks for stress distribu- 
tion. Effective area the six jacks 61% the total. 
prepared for preloading. Three external measurements are 
made, two the pillar and one between floor and roof. 


externally prestressed with 1-in. round 
mild steel bands 6-in. centers. 
Two pairs heavy 3-in. angles, 
welded back back, provided an- 
chorage for these half-circle bands. 
These angles were drilled 3-in. 
centers, and placed opposite sides 
the pillar (Fig. 2). Eventually, 
high-strength bands will 
used, with standard tank lugs. The 
bands are tightened refusal with 
heavy impact wrench. 


How the Pillars 
Are Preloaded 


Preloading accomplished with 
system six triangular flat jacks 
imbedded the base the pillars 
shown Figs. and The manu- 
facture and use these jacks has 
been highly developed France 


the Freyssinet Co., represented the 
U.S. Intercontinental Equipment 
Co. Inc. New York. 

Grids reinforcing bars 
3-in. centers, shown Fig. are 
placed in. above and below the 
jacks for stress distribution. Counter- 
sinks for the two fittings each 
jack are provided covering them 
with heavy rubber washers (Fig. 4), 
which can pried out later. The 
total area 6-ft pillar 4,070 
in., and the effective area the 
six jacks 2,481 in., about 61% 
the total. 

When the pillar cured and pre- 
stressed banding, prepared 
for preloading. Certain instrumenta- 
tion essential during this procedure 
control and evaluate the loading. 
addition accurate hydraulic 
pressure gage the pumps, three 
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external measurements are used. Six 
are attached 
the pillar, one above the center 
each jack, shown Fig. These 
measurements give accurate unit 
compression within the pillar, and 
warn eccentric loading. From these 
data, the Young’s Modulus derived. 

second set points straddles 
the position the jacks (Fig. 2), and 
permits measurement the gap, 
jack opening, inside mi- 
crometer, shown Fig. This 
measurement used calculate the 
apparent Young’s Modulus the 
pillar whole. includes not 
only the effect any slack within 
the pillar, but also that any open- 
ings the rock layers the roof 
floor. 

third set measurements 
made with movable dial-gage exten- 


— 
FIG. The flat jacks are embedded near the base the pil- 
ta 


FIG. With preloading well advanced, precise measure- 
ment the jack opening used calculate Young’s Modulus. 


CONCRETE PILLAR 


VENT PIPE 
FLUSH 


BYPASS 


MOTOR PUMP 
DRIVE 


GROUT VALVE 


TRANSFER 
CLYNDER 


GROUT WATER 


TEST 
PUMP 


FIG. Transfer grout the flat jacks effected transfer cylinder, which 
also boosts the Moyno pump pressure. 


Table Grouting Procedure for Flat Jacks 


Vent pipe, grout valve, and plug 
valve open. 


Test-pump bypass and Moyno by- 
pass closed. 


Transfer cylinder piston near 
grout end. 


Pump grout with Moyno until all 
water flushed from jack and thick 
grout exits from vent. 


Open Moyno bypass, plug vent 


pipe, open test-pump bypass, close 
Moyno bypass, fill transfer cylinder 


with grout (water level rises stand- 
pipe), close plug valve, open Moyno by- 
pass and flush Moyno. 


Close test-pump bypass and pres- 
surize jack final pressure with test- 
pump (water level falls standpipe). 


Close grout valve. 


Open grout valve flush plug and 
plug valve. 


Flush system with water through 
Moyno pump. 


10. Disconnect grout valve. 


FIG. Boiler test-pumps are used for preloading. Left— 
manifold control console; foreground—Jiffy grout mixer. 


someter between sets permanent 
convergence stations the roof and 
floor the mine opening, 
These measurements detect local stope 
divergence during preloading due 
closure open roof and floor layers 
elastic deformation, and perhaps 
subsequent long-term reconvergence 
due general closure the stope. 

Actual loading the pillars done 
with water, manifolding the six 
pumps (Fig. 8). Generally, good 
tight pillar will pick the load 
evenly; but sometimes one more 
the jacks take most the load, 
detected the extensometers. When 
this occurs, these jacks are cut out 
the system periodically, at- 
tempt overinflate the rest the 
jacks and avoid too much eccentricity 
the loading. 

The jack pressures are manipulated 
through console table (Fig. 8), 
equipped with blackboard record 
pressures and corresponding exten- 
someter readings. When the desired 
preload condition attained with 
water pressure, the next step 
replace the water with grout, one 
jack time, render the condi- 
tion permanent. While one jack 
being grouted, the other hold the 
load. 

small Moyno pump handles the 
grout pressures about 100 
psi, and high final pressures, with 
low volumes involved, are produced 
means transfer cylinder, indi- 
cated the schematic diagram, Fig. 
This cylinder has 2-in. bore and 
30-in. stroke. free piston separates 
water supplied the from 
grout supplied the Moyno pump. 
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Table Summary Results 
Preloaded Concrete Mine Pillars 


Apparent Young’s 
Young’s Modulus, Avg. local stope divergence 
Avg. Avg. strength Avg. Avg. Modulus, based on 
Height, Avg. grout Total concrete of concrete strength of jack No. based on compression Avg. di- Avg. distance 
base press., load, stress, poured dry pack jacks jack opening, within pillar, No.of vergence, from pillar, 
Pillar psi tons psi site, psi* top, psi in. psi psi stations 
1,250 1,500 765 778 4,960 0.0167 4.88 
1,600 1,920 980 1,180,000 too high for extensometer 
1,600 1,990 980 4,764 4,140 1,030,000 too high for extensometer 
7 277" 1,750 2,180 1,070 3,710 3,180 .263 0 1,350,000 1,340,000 too high for extensometer 
3,300 4,100 2,020 5,108 4,170 0.112 1.24 
0.013 4.84 
3,666 4,550 2,240 5,177 4,770 1,350,000 5,760,000 0.096 1.31 
3,150 3,910 1,920 3,920 798,000 0.069 1.22 
0.012 4.87 


Remarks: Pillars 1-7 built of precast rings. 


Pillars 8-10 built monolithically of site-mixed concrete. 
Pillars 1-4—Concrete placed pneumatically, slump perhaps 10 inches. 
5-10—Concrete hoisted and shoveled into place, slump 2-4 inches. 


Mix 1:1.75:2.65; Max. aggregate inch. 
Corresponds to 7.3 bag/yd.* 


Pillars 1-7—From 2 to 8 rings failed by flexure and crushing. 

Pillars 8-10—No signs of failure. Loading discontinued due to limitations of 
preloading system. 

*Based 28-day tests 6x12-in. cylinders. cylinders from pillar 


exceeded 7,070 psi, capacity of testing machine. 


The position the piston the 
transfer cylinder indicated the 
water level vertical plastic stand- 
pipe, shown feeding the test-pumps 
Fig. simple plug valve sep- 
arates the cylinder from the Moyno 
pump under high pressures, and 
special grout valve makes the con- 
nection the flat jacks. 


This grout valve was invented espe- 
cially for the job, and key factor 
the successful application the 
system. makes possible the absol- 
utely leakproof seal the flat jacks 
with standard pipe plug under con- 
ditions extreme pressure. The only 
expendable parts are simple coup- 
ling the jack, plus the pipe plug. 
Table the step-by-step procedure 
for grouting the jacks. 


When all six jacks have been 
grouted, there remains open crack, 
visible Fig. which covers 39% 
the pillar area between and around 
the jacks. This crack caulked with 
mortar oakum and wedges, and 
subsequently grouted solid. For long- 
term permanence, the finished pillar 
should gunited prevent the 
banding from rusting. 


Results Are Summarized 


The results obtained building and 
preloading the pillars discussed 
are summarized Table will 
shown later, fulfill its purpose, 
artificial mine pillar must be: (1) 
preloaded high proportion its 
ultimate strength; (2) strong 
economically possible; and (3) highly 
should have high Young’s Modulus. 


The superiority pillars 8-10 
meeting these requirements 
ingly apparent from the tabulation. 
testing full-size pillars failure, this 
work has discovered and emphasized 
the weaknesses, inherent and other- 
wise, the pillars being built. This 
certainly vital trying build truly 
strong, effective pillars cheaply 
possible. 

Column Table refers the 
number jacks ruptured each 
pillar. Rupture seems associated 
with excessive jack openings, well 
with high pressures. 


Theoretically, these jacks have 
“run” in., and actually, one 
jack pillar opened in. Jacks 
have been repeatedly proof-tested 
the laboratory about 7,000 psi, 
supported only over their flat central 
portion. Under these conditions, the 
edge weld under uniform tension. 


Although unsubstantiated date, 
jack imbedded concrete 
outer roll partially supported during 
inflation, and the edge weld subject 
additional flexure stresses 
tries push out into the open crack. 
These flexure stresses, added the 
uniform tension, probably cause local 
concentrations high enough initiate 
failure, and the weld rips open. 


Whatever the mechanics these 
ruptures may be, 
dilation expected, the simplest solu- 
tion seems use two sets 
flat jacks the pillar, one above the 
other. this way, the first set 
jacks pressurized would give only 
moderate preloading, but would take 
nearly all the slack, creep, etc. 
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pillar, roof, and floor. The second set 
jacks should then attain very 
high preload with very little dilation. 


How Strength Calculations 
Prove Preloading Effective 


study the properties the 
rock and concrete pillars involved 
the area described here will empha- 
size the importance preloading any 
structure used for permanent under- 
ground support. These considerations 
not necessarily apply such tem- 
porary, yielding supports 
yieldable props arches. They are 
based actual conditions and meas- 
urements the area. 


Rock properties: 


Young’s Modulus, 
Compressive strength 
Overburden 475 
182 
Therefore, pressure 1.26 psi per 
depth 

Normal original vertical stress mine 
level 475 1.26 psi/ft 600 psi. 
90% extraction, stope semi- 
infinite extent, normal pillar stress 
should become 600 6,000 psi. 


5.5 10° psi 
30,000 psi 


Concrete Properties: 


Young’s Modulus, 5.5 10° psi 
Compressive strength +5,000 psi 


Pillars through have average 
248 in. preloading these 
pillars, average jack opening 
0.284 in. was required develop 
average load 988 psi the con- 
crete pillars. the pillars had not 


i 
> 


preloaded, develop this 
ing naturally would require the ad- 
joining rock pillars shortened 
equal amount. The fundamental 
relationship between stress, modulus, 
and strain 


stress modulus strain. 


this case, the additional load nec- 
essary shorten the rock pillars 
0.284 in. would be: 


0.284 
ress 


6,300 psi. 


ground developed only 988 
psi the concrete pillars, the stress 
the rock pillars would have had 
increase from 6,900 12,300 psi, 
105%. 


Moduli Are Compared 


From the results preloading 
pillars, apparent that there 
always some slack separation 
the roof and floor rocks. However, 
for the sake illustration, let 
assume there slack anywhere, 
and consider only the relative moduli 
the concrete and rock pillars. The 
Modulus, measured between points 
concrete pillars through aver- 
aged 2,480,000 psi. When the stress 
such pillars reaches 1,000 psi, 


modulus 2,480,000 
403 in./in. 

this strain caused natural 
loading, then must also occur 
the adjacent rock pillars. This means 
raising their stress 

2,200 psi 
total 8,220 psi. 

Actually, pillar was excellent 
pillar with modulus 5.57 
psi, but because openings the 
roof, the flat jacks had open 0.286 
in. before the pillar carried its final 
load 2,020 psi. Therefore, under 
natural loading, the adjacent rock 
pillars would have had take addi- 
tional unit strain 

0.286 in. 


0.00289 in./in., 


order that the concrete pillar carry 
2,020 psi. This means the stress 
the rock pillars would increase 
15,900 psi, 
and their total stress would increase 
from 6,000 21,900 psi, 265%. 
Because separations the roof 
pillar had raised al- 
most in. before carried any 
appreciable load all. the total 
jack opening 0.286 in. con- 
crete stress 2,020 psi, opening 


stress 


strain 


1,080 psi. have reached even this 
low load level without preloading, 
the rock pillars would have had their 
stresses increased from 6,000 
18,600 psi, increase 210%. 

From these calculations, based 
actual measurements, clear that 
the stresses the rock pillars the 
area studied would have had in- 
crease 105% 265% before the 
concrete pillars could carry their 
present loads, the latter had not 
been preloaded. Obviously, rock 
pillar already beginning fail cannot 
expected carry such increased 
loads without collapsing completely. 
the contrary, the effect time 
alone will cause its ultimate failure 
under constant load. Furthermore, 
stope convergence this magnitude 
will generally cause roof failures that 
will render the area unworkable. 

order distribute the concen- 
trated load the roof directly over 
preloaded pillar, and prevent 
possible local spalling, advisable 
bolt the roof over and around the 
pillar location close pattern. 
When the area completely bolted, 
the bolts should retightened re- 
peatedly, eliminate all possible slack 
the roof before the pillar com- 
pleted. Any slack eliminated this 
way will leave that much more “run” 
the flat jacks available for actual 
preloading. The roof 
around pillars through 10, but the 
bolts were tightened only once 
installed. After preloading these pil- 
iars, many the bolts were obviously 
loose, and all had retightened. 


Preload Calculations 


reached how much preload 
should placed pillars such 
those described. Studies the 
Bureau indicate that 
concrete will support about 70% 
its ultimate load for indefinite 
time. They also indicate that both 
18x36-in. and 36x72-in. cylinders will 
develop about 85% the compres- 
sive strength 6x12-in. cylinders 
the same concrete. 

addition these factors, one 
should consider the coefficient 
variation the compressive strengths 
the 6x12-in. test cylinders. This 
coefficient increases concrete qual- 
ity control decreases. equal 
the standard deviation the test 
cylinders divided their average 
strengths. The standard deviation 
the cylinders from pillar 892 
psi. Therefore, the coefficient vari- 
ation for this pillar is: 
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The criteria generally accepted 
the Bureau require that the strength 
80% the test cylinders exceed 
the design strength. Using con- 
vention, with the Bureau’s cumula- 
tive probability curves, and coeffi- 


variation 13.9%, one finds 


that the design strength should 


the average cylinder strength, 


assure that 80% the cylinders 
test above the design strength. 

all the factors developed above 
are now applied the average com- 
pressive strength concrete pillar 
10, the result should the safe 
permanent load this pillar can carry 
without reinforcing, with factor 
safety. 

Thus: 


6,417 psi 52.5% 3,360 psi. 


Preloading Prevents Failure 


The design philosophy for under- 
ground structures should necessity 
very different from that used 
the usual civil engineering structure. 
obvious from theoretical con- 
siderations, and has been amply 
shown precise measurements, that 
mine support structure can carry 
load unless either purposely pre- 
loaded, the mine structure deforms 
some way cause load 
transferred the support structure. 

also obvious that all truly 
elastic deformation the mine struc- 
ture complete soon the open- 
ing made, and before any sup- 
ports can installed. Therefore, any 
subsequent deformation the mine 
structure is, reality, incipient fail- 
ure; and the structure will get pro- 
gressively weaker with time. Under 
these conditions, apparent that 
underground support structures should 
(1) placed soon possible, (2) 
pre-loaded almost their yield 
point, and (3) designed with little 
factor safety other than their yield 
range itself. 


For example: 


roof bolt with minimum 
yield point about 21,500 and 
minimum breaking strength 32,500 
tension about 16,000 Thus 
will offer maximum reinforcing 
effect the undiminished strength 
the rock, rather than requiring the 
rock begin failing before the bolt 
works capacity. placed, the 
bolt still actually has safety factor 
two, provided its yield range. 

contrast, the bolt placed 
low initial tension, and the rock 
begins fail, there reason 
believe will ever stop failing, and 
the bolt will eventually fail also 


A 

4 
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spite its high factor safety. 
Stated another way, the really im- 
portant factor the safety the 
entire composite structure, not the 
individual bolt. 


Prestressed, preloaded concrete 
pillars should loaded close their 
yield strength, because this will reduce 
the critical load the adjacent rock 
structure and prevent its continued 
failure. The safety factor the con- 
crete pillar the yield range its 
prestressed steel banding. 


date, properly built pillar 
has been loaded failure, the 
actual reinforcing effect the pre- 
stressed bands not known. 
believed that placing two sets 
flat jacks each pillar, one above 
the other, the first set can eliminate 
the slack the structure, and the 
second will attain pressures 
5,000 psi, which will amount pillar 
stresses over 3,000 psi. this 
causes signs failure, the amount 
prestressed banding might well 


Conclusions 


Analysis data collected during 
the construction, testing, 
loading large prestressed con- 
crete mine pillars leads the follow- 
ing conclusions: 

Roof over and around the pillar 
should pattern-bolted, and bolts 
should retightened several times 
eliminate all possible slack, before 
building pillar. 

Pillar should built mono- 
lithically high-grade concrete, and 
prestressed with external banding. 

second set flat jacks should 
permit high ultimate loading, after 
the first set eliminates excess struc- 
tural slack. 

Pillars should have highest pos- 
sible modulus elasticity for maxi- 
mum effectiveness. 

Actual stope divergence ap- 
preciable magnitude can obtained 
preloaded pillars. Thus the miner 
can last take active, opposed 
passive, role ground support. 
The stope conditions can now im- 
proved, rather than simply main- 


thors’ knowledge, there controlla- 
ble force available for ground support 
that approaches magnitude the 
forces that must withstood. 
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Alumina From Anorthosite—A Report From California 


ONE THE CURRENT cooperative research projects jointly 
sponsored the California Div. Mines and the U.S. 
Bureau Mines involves attempt develop com- 
mercial process for extraction alumina from anortho- 
site. 

According report the Mineral Information 
Service, magazine this California division, early tests 
have shown that alumina recovery 90% possible 
with the lime-soda sinter process. 

The lime-soda sinter process for recovering alumina 
from aluminum silicates involves mixing ore with enough 
limestone and soda ash that upon sintering the mixture, 
dicalcium silicate and sodium aluminate will formed. 
The sodium aluminate soluble, while the dicalcium sili- 
cate insoluble, causticized solutions. After separating 
leach liquor from insoluble residue, alumina may re- 
covered precipitation. 

practice, the process more complicated, and addi- 
tional operational steps and techniques are necessary. 
Here’s basically how the process works: 

All the components—anorthosite, limestone, and soda 
ash—must ground achieve good mixing. Components 
must mixed such ratio that the final sinter will 
carry mol ratio CaO SiO, about 2.0, and mol 
ratio about 1.0. Some means con- 
trol assure uniform sintering desirable. 

The mixture may then sintered rotary kiln, 
the same manner used prepare cement clinkers. How- 
ever, up-draft sintering traveling grate appears 
promise better job than does the rotary kiln. The sinter 
ground about 100 mesh, and mixed with leach liquor 
liquor should composed about equal equivalents 
NaOH and and the total content should 
about This composition subject wide varia- 
tions practice. 
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Best leaching temperature about 70° and 
contact time generally enough. Immediate separation 
liquor desirable. Serious troubles can occur this point, 
because poorly made sinters tend gel set. Because 
the lime-soda sinter composition not far removed from 
the area ternary system representing Portland ce- 
ment compositions, such characteristics should expected 
where leach slurries ge! standing. minimize such 
occurrences, sintering techniques must controlled care- 
fully. 

Leaching also takes small amount silica into solu- 
tion. The pregnant leach liquors will carry about 
SiO, per This silica must removed before precipitat- 
ing the alumina, for alumina specifications generally re- 
quire that the SiO, content less 0.03%. The SiO, 
removed from the leach liquor adding about 
per lime, and autoclaving for one hour 200 psi. 
This treatment drops the SiO, content the liquor less 
than 0.1 g/1. 

Alumina precipitated from the purified leach liquor 
treating the liquors with gas mixture CO, and 
air. commercial setup, the gas mixture would flue 
gases from furnace operation the plant. Alumina re- 
covered pure alumina trihydrate. Calcining the trihy- 
drate gives the alpha alumina commerce. 

Analysis one-ton sample anorthosite taken 
the Div. Mines from the San Gabriel Mountains showed 
the following makeup: 


0.29% 
52.6% 
CaO 9.5% 
19% 


‘ 
4 
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NORMAL-SIZED standard bricks, left, and narrow-sized holed produces. Broad research program developed steam-hardening 
bricks, right, are two types that Auguste Victoria brick plant process used consolidate waste-product particles into brick. 


Germans Succeed 
Making Building 
Stones from Mill 
Tailings Flyash 


100 


ATTRACTIVE miners’ apartments are faced with bricks made 
from Auguste Victoria flotation tailings and filtered flyash. 


0 


AUGUSTE VICTORIA AUGUSTE VICTORIA 
1500 


BULK DENSITY 


TENSILE STRENGTH 
BULK DENSITY 


TENSILE STRENGTH 


FLOTATION TAILINGS 


RESIDUE 


FROM MINE 


ash limestone sand bricks. Binder: calcium carbide. SAND 


150 NOT FROST RESISTANT 
FIG. Tensile strength and bulk density 
| 


AUGUSTE VICTORIA 
(LIMESTONE SAND) 


FIG. Screen analysis curves various types sand. GRAIN 
SCREEN CURVES SANDS 
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Table Chemical Analysis Additives Table Limestone Sand Brick Sizes 


useful building stones and bricks from 
them, problem given impetus 
intense rebuilding effort 
after World War Such materials 
include slags from iron steel 
works, mill tailings, flue dusts and 
flyash from large coal-fired power 
plants. 

Experiments conducted the early 
1940’s had not been encouraging. Re- 
search carried out Professor Griin 
1941 using filter tailings 
additive masonry mortar proved 
disappointing; for even when mixed 
with Rheinsand, the resulting mortar 
had low tensile strength. Conven- 
tional flotation tailings behaved the 
same. 

Soon after the war, however, the 
subject was again investigated. This 
article describes the success one 
company acceptable 
building bricks from tailings and fly- 
ash. This information was extracted 
from comprehensive report Dr.- 
Ing. Erich Tanner published ERz- 
METALL, January 1960. 

Extensive research during the peri- 
1948-50 showed that flyash and 
flotation tailings could used pro- 
duce steam-hardened building prod- 
ucts. the process that was evolved, 
the pressed cast building blocks 
forms, made additives contain- 
ing silicic acid—sands, for example— 
and lime binder, are consolidated 
treatment with superheated satu- 
rated steam. This “steam hardening” 
comes about through the formation 
calcium hydrosilicate from silica 
steam. Results are most satisfactory 
when the additives have high SiO. 
content and the sand has large speci- 
fic surface (it very fine). 


chemical analysis natural sand 
and some waste materials given 
CaO values shown are ideally suited 
for the steam hardening process. 

Tests 1948 and 
flotation tailings, the Gewerkschaft 
Auguste Victoria Marl Westfalen, 
confirmed the above findings; and 
large brick factory was then built. 
This company operates several large 
coal mines, coking plant, power 
plants and lead-zinc mine with 
1,000-tpd flotation concentrator. Waste 
material used the brick factory con- 
sists tailings from the concentrator 
and flyash from the coal-fired power 
plants. 


Tailings Give Advantages 


Grain composition and grain struc- 
ture the flotation tailings are found 
more uniform than those 
natural sands. Reactivity the broken 
grain stronger than that un- 
broken natural sands; and because 
large amount fines available 
the tailings, the grinding costs incur- 
red when using conventional additives 
are saved. Also, grain sizes best suited 
for specific types pressed bricks 
and production processes can ob- 
tained subjecting flotation tailings 
sand-slime separation. 

has been found that steam- 
hardened building products need 
coarser-grained limestone 
than does porous concrete (Poren- 
beton). With proper flotation-sand 
filtered-flyash ratio (these 
cipal elements make the mix), the 
compressive strengths and bulk den- 
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/0 /0 /0 
SiO, CaO Tensile Gross 
Sizes strength weights 
Natural sand Type 
Filter sands Limestone hard bricks. 250 
Auguste Victoria...... 75-90 0.5-8 3-4 0.9-1.4 Limestone solid bricks: 
Slimes Thin size (DF).......... 240x115x52 150 1.8 
_imestone hole WICKS: 
Limestone hollow block 
bricks: 
Limestone light bricks, 
porous solid bricks: 


sities shown Fig. can obtained 
under the conventional limestone proc- 
ess (6-hr hardening atu) using 
calcium carbide (Karbidkalk) 
binder. the area higher strengths, 
and with flotation-sand proportions 
exceeding minimum 70%, the ob- 
tained values correspond the norms 
covering calcareous sandstone KSV 
150. 

When the portion flyash more 
than 30%, the resultant bricks 
blocks will not frost-resistant; but 
they will meet the specifications 
conventional bricks. Screen curves for 
different sands are shown Fig. 

The Auguste Victoria brick plant 
designed and equipped effi- 
cient and flexible. Adequate storage 
facilities are provided for additives, 
are modern measuring and control 
devices, mixers and presses. 

The principal raw materials used 
the production pressed bricks are 
flotation tailings from the 1,000-tpd 
lead-zinc concentrator and flyash from 
the company’s power plant. Flowsheet 
shows how 840-tpd unfiltered flota- 
tion tailings and 300-tpd are 
reduced brick plant feed, for sub- 
sequent conversion into 400 
pressed brick with DIN 106 rating. 
Installation sink-float plant the 
concentrator reduced the daily ton- 
nage flotation tailings. Fortunately 
source natural sand was near 
hand, make the tailings tonnage 
deficit incurred when the sink-float 
plant went into operation. Changing 
the operation the power plant boilers 
from “dry” operation one 
drawing off molten boiler slag stopped 
the supply flyash. Instead there 
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Brick Plant Flowsheet Utilizing Tailings, Flyash, Slag; 


Gewerkschaft Auguste Victoria, Marl, Westphalia, 
Germany 


FLOWSHEET Original Scherne 
(400 bricks per day) 


Flotation tails Ash 
840 tpd 300 tpd 
N 
FILTER FILTER 
550 tpd 180 tpd 
filter sands filter ash 
CONVEYOR CONVEYOR 
SYSTEM SYSTEM 
tpd 
Excess ash 


DEWATERING 
POND 


AERIAL 
TRAM 


FILTER GRAN. SLAG 
TAILS FLYASH 


FLOWSHEET Present Scheme 
bricks per day) 
100% tailings 


POWER PLANT 


60% filter sands 


CONVEYOR CONVEYOR 
SYSTEM 
NATURAL SAND 
DEPOSIT 


60% natural sand 


40% slimes 


ranulated 
lag 25% 


filter sands 


DEWATERING 
POND 


BRICK PLANT 


CALCIUM 
CARBIDE 


PRIMARY 
MIXER 


DRYER 


SILO 


CRANE 


was produced water-granulated boiler 
slag. The company found that using 
tailings sands and granulated slag 
percentage ratio 60:40 could 
obtain tensile strengths from 160 
230 depending the rate 
compression, specifically bulk 
densities from 1.55 1.85 


Four Sections Brick Presses 


Flowsheet shows the current 
method preparing brick plant feed. 
contains 15% filter sands, 25% 
granulated boiler slag, and 60% nat- 
ural sand. Plant output was increased 
from 400 650 per day 
pressed brick with DIN 106 rating. 


Calcium carbide brought the 
plant tank cars, over rail spur 
serving the brick plant. 

Press equipment consists four 
units (three operation and one 
standby for manufacture spe- 
cial forms). three-shift basis, the 
three presses turn out some 180,000 
bricks day. When the fourth 
unit added, then the daily produc- 
tion 270,000 bricks, plus modest 
quantity other forms. Finished 
bricks are either stored convenient 
points loaded direct into railroad 
cars gantry crane serving the 
rail spur and brick plant building. 

There are six steam-operated hard- 
ening kilns ovens. Table lists 


other brick forms that the plant can 
turn out under the steam hardening 
process. 

Owing the use granulated 
boiler slag and calcium carbide, the 
finished stone products are gray-blue 
color. colored facing bricks are 
desired, then iron oxide colors are 
added the materials mixture. 

The company also investigated 
possibility using flotation slimes, 
going waste, the production 
porous concrete (Porenbeton). the 
pilot plant Auguste Victoria was 
possible produce acceptable gas 
concrete (Gasbeton). Here, too, the 
grinding costs incurred with use 
natural sand were saved. The chief 
materials used were flotation slimes 
(180 and with cement 
and lime binders. 

was found advantageous re- 
move the fine clay particles from the 
slimes treatment hydrocyclone. 
These are contained the 
cyclone overflow. The 750 
underflow represents the sand feed 
for the plant. The materials mixture, 
fluid form, poured into form 
wagons; and after beating and solidifi- 
cation, the blocks are cut into desired 
forms for subsequent treatment 
steam-operated kilns ovens. 


Strength with Light Weight 


With optimum mixing conditions, 
additive binder, there were ob- 
tained very favorable tensile-strength 
bulk-density characteristics. bulk 
density about 0.5 the 
tensile strengths are 30-50 
and tensile strengths 70-80 
kg/cm?, the bulk density only 
about 0.7 kg/dm*. This means that 
there available light-weight build- 
ing material high value, and one 
that can used the production 
wall blocks, armored roof and cover 
plates, and for insulation. 

Production costs are lower than 
those obtained when operating 
natural sand basis. plant equipped 
with mixer installation and three 
steam-operated hardening kilns 
ovens can produce some 150 
building products per day, daily 
plant feed tons slimes (70% 
<0.1 mm). With the production fa- 
cilities described, the Gewerkschaft 
operate the plants optimum capacity 
during periods change the char- 
acter the raw materials used. 

Unfortunately, with the processes 
now used, not possible bene- 
ficiate the large waste dump flota- 
tion tailings, boiler ashes, contami- 
nated waste products and slimes, built 
prior construction the brick 
plant. But research this direction 
progress. 
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Voltage 


Drop 
Mines 


RECEIVER 


LOAD VOLTAGE 


SENDING END 
BUS 


| 
VOLTAGE 
7 
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VOLTAGE DROP 


VECTOR DIAGRAM formula “A” shows that, although approximate, the formula 


close enough for practical calculations voltage drop underground mines. 


McDONALD 


Mr. McDonald is application engineer, 
mining industrial engineering section, 
General Electric Co. 


HERE SET PRACTICAL TABLES you can use calcu- 
late voltage drop when you not have computer handy. 
They reduce reasonable minimum the tedious task 
computing operating conditions for 
ground distribution system. 

not the purpose this article into all 
the factors which determine well-designed underground 
power distribution system. Rather, the intent 
present some estimating data which can useful 
the design and analysis such system. 

Most the work involves looking and applying 
values cable resistance and reactance, transformer re- 
sistance and reactance, and motor characteristics com- 
plete simple mathematical calculations. common 
practice use rules thumb for motor inrush currents, 
ratios reactance and resistance, etc., arrive ap- 
proximate but sufficiently accurate results. 

The included tables and formulas are the result con- 
densing some this material and rules thumb, via 
the mathematic per-unit system, for standard equipments. 

Since large percentage the load distribu- 
tion system made 440 volt squirrel cage induc- 
tion motors, the tables are made basis induction 
motor horsepower. arrive the constants the 
tables, the following characteristics have been assumed. 


Motor voltage rating 440 volt, phase, cycle 
Motor power factor full load 80% 
Motor starting inrush times 
Motor starting power factor 20% 
Motor equals KVA 
The basic voltage drop formula employed is: 


(A) voltage drop KVA 


Where 
KVA Kilovolt amperes (three phase) 
Power Factor Angle 
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From the vector diagram above, can seen that 
while formula approximate, close enough for 
practical purposes. 

will noted that the tables are set for two pri- 
mary voltages, 4.16 and 7.2 KV. Since power 
systems are not always rated these specific voltages, 
may necessary modify the high voltage cable table 
constants for slight variations from the basic table volt- 
age ratings. this, multiply the constants the 
square the ratio the base table voltage the system 
voltage. guide, remember that less than the table 
base voltage used, the resulting table constants will 
become larger. Conversely, greater than base table 
voltage used, the resulting table constant will become 
smaller. 

will also noted that the secondary voltage used 
for determining the table constants 480 volts. Motors 
are generally rated 440 volts. Therefore, the multiplier 
1.09 has been applied several the formulas con- 
vert calculated percent applied voltages percent 
motor rated voltage. 

occasion, may known that motor inrush cur- 
rent will not times rated. Should this the case, 
all table constants associated with starting duty can 
converted appropriate value dividing these table 
constants and multiplying the known inrush value 
terms per unit rated current. 

Included sample voltage drop calculation simple 
circuit. The sample calculation system not con- 
sidered well designed system. hypothetical case 
and serves only illustrate the use the tables and 
formulas. 


Defining Criteria 


Cable 
Max. KVA Maximum continuous cable loading produce 
cable rated temperature rise 40° ambient. 
Drop per 1,000 cable per 100 for 
motors operating rated load and speed, p.f. 
(KVA HP) 
Drop per 1,000 cable per 100 for 
motors starting, 0.2 p.f., times inrush. 
Length cable under consideration 1,000’s 
ft. 
Horsepower equipment under consideration. 
Transformers 
Load center transformer voltage drop per 
100 for motors running rated load and 
speed, p.f. (KVA HP) 
Load center transformer voltage drop per 100 


for motors starting, p.f., times inrush. 


| 
| | 
3 
| 
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High voltage (primary) voltage 
drop per 100 for motors running rated 
load and speed, p.f. (KVA HP) 


These 


Calculation Cable Voltage Drop 


(2) Motors starting, 100 


Calculation Transformer Voltage Drop 


Load Centers 


(3) Motors load and speed, 


(4) Motors starting, 100 
High Voltage Transformers 
(5) Motors load and speed, 


(6) Motors starting, 
100 


with these tables... 


Table Low Voltage Mine Power Cable 


(Type Y-Ground) 
600 Cable 480 System 


High voltage (primary) transformer voltage 
drop per 100 for motors starting, p.f., 
times inrush. 


System Voltage 


Steady State Speed 

Select appropriate constants (Kx, Cx, 

Use equations (1), (3) and (5) with appropriate operating HP, 
cable length and transformer. Add results equations for 
total drop. 

Same Normal Operating Load and Starting Load 

Select appropriate constants (Kx, Ks, Cs, Px, Ps) 

Use equations (1) thru (6), with appropriate operating HP, 
cable length and transformer. Add results equations for 
total drop. 


Applied Voltage Load (440 Base) 


Assuming power system supply stiff—no taps. 
(7) (100 total drop) 1.09 


Assuming power system supply still—taps are used. 
(8) (100 taps total drop) 1.09 


Assuming power system not stiff—taps are used. 
(9) (100 line drop taps total drop) 1.09 


High Voltage Cable 
(Mine Power) 


Cable 
4.16 System 


Cable 
7.2 System 


Cable Size Max. KVA 
17.67 33.72 
11.38 23.88 
7.48 17.70 
6.14 15.87 
1/0 105 5.04 14.01 
2/0 122 4.17 12.52 
3/0 140 3.47 11.36 
4/0 159 2.90 10.36 


Table High Voltage Mine Power Cable 


(Type SH-D) 
Cable 
4.16 System 


Cable 
7.2 System 


Cable Max. Max. 
782 1358 .0346 .093 
876 .0841 1574 .0283 
1/0 1034 .0693 1845 .0224 .073 
2/0 1190 .0576 2120 .0195 .066 
3/0 1350 .0483 2390 .060 
1535 .0396 2710 .0138 055 


Cable Max. Max. 
565 486 
941 1517 .03441 .0912 
1/0 1225 .0689 2000 
2/0 1445 .0573 2330 .01931 .0642 
3/0 1600 .0480 .170 2650 
4/0 1850 .0393 3040 
Table Feeder Transformer 
500 6.13 .870 6.38 .990 8.17 
750 4.09 4.25 5.45 
3.41 483 3.54 .550 4.53 
2000 .202 1.53 1.60 2.04 
2500 -162 1.23 1.28 1.63 
3000 1.02 1.06 1.36 
*Select appropriate impedance rating. 
Table V—Mine Load Center Transformer 
KVA Cs* 
150 2.500 17.90 
225 1.670 11.90 
300 1.250 8.93 
500 5.36 
600 4.46 
700 .500 3.57 
*Assumed Transformer Characteristics 


Z=4.5% 


Engineering and Mining Journal—Vol.161,No.11 


are used this 


MINER 
2-100 
500 
MAIN FEEDER 
4160-480 TAPS 
MINER 
2-100 
(1) Load Centers and identical. miners and when: 
(2) Connected loads each load center are the and (a) Miner Load Center starting, other loads 
(b) All loads are applied diversity basis. 


(3) Power system sti 


(4) Diversity factor 60%. When miner starts, only one the two 100-HP motors 
(5) Purpose calculation determine applied voltage used accelerate the miner drive speed. 


give these results: 


Underground Distribution System; Sample Voltage Drop Calculation 


Feet Load During Drop Normal Drop 
Equipment P.F. Miner Start Start Load Normal 
Transf. IV-Ps 6.13 100 6.13 6.13 
384 
1000’ 
1000’ 
192 .297 192 
Sum Sum Sum 
Applied Voltage (440 Base) 
Assume Tap Load Centers Start Normal 
Miner (100 32.37) 1.09 73.10% 
Miner (100 16.81) 1.09 90.6% 
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The Sandwich Conveyor—A Solution 


For Steep Belt Transportation 


ALTHOUGH GENERALLY REGARDED the cheapest form 
transportation, the belt conveyor has found limited use 
mining. major limiting factor has been the relatively 
low angle inclination possible (about 20° maximum for 
most material—30° special cases). 

Early attempts solve this problem centered the 
use belt with profile surface (molded projections) 
troughed belt with lateral idlers set more than 45°. 

Apparently the problem solved the sandwich con- 


DR.-ING., DR.-ING. LUDWIG RASPER 
DIPL.-ING. PETER RASPER 


POORLY SORTED and wet material can elevated 30° 
40° angle inclination mine-tested sandwich conveyor. 


THE RECENT DEVELOPMENT the open cut mining tech- 
nique makes necessary remove, economically, thick 
overburden covers. Where bucket-wheel excavators work 
together with conveyor systems, they ensure continuous 
flow material, that the requirement realized. 

further improvement bucket-wheel excavators was 
achieved the installation steep conveyors. Due the 
possibility alternating high and deep cuts, the economy 
this combination machinery further improved. 

steep conveyor, the cover belt (sandwich belt) 
pressed elastically onto the carrying belt order increase 
the friction surfaces. 


FIG. Balance conditions determine the limiting angle 
inclination which conveyor belt will convey material. 


100 


veyor use the LMG bucket wheel excavators. These 
conveyors can not only work angles inclination 
45°, but they can also handle poorly sorted and wet ma- 
terial. The upper belt, which prevents material from rolling 
back, assures uniform flow. 

The authors the following article give the basic theor 
their design and practical proof that sandwich conveyo. 
can economically used move mixed-sized materia. 
relatively steep slopes. 


Dynamics Inclined Belts 


The limit angle inclination which conveyor belt 
will safely convey material is, case uniform speed, 
determined balance conditions (Fig. 1). When ma- 
terial falls vertically onto the subsequent belt, the material 
has accelerated from During the time 
acceleration, the conveyor not loaded with but over- 

friction between material and 
moved belt 
load through material, tons per running meter 
whereby 
tons per running meter, 
hourly output tons per 
required tana 


uniform acceleration 
9.81 m/sec* earth gravity 


0.364. 


Dr. Rasper is director of Orenstein-Koppel und Lubecker Maschinenbau 
Aktiengesellschaft, Lubeck Works. Peter Rasper compiled this article from 


previous writings. 


Engineering and Mining Journal—Vol.161,No.11 


FIG. The starting load ratio dependent the angle 
slope and inertia constant. Data here are for m/s; 


\ 

= cos a 

\ 


Therefore: 

becomes equal tan the acceleration, will equal 
which means that the material will not taken away 


For tan becomes infinite, which means that the 
required speed will never achieved. 


This shows that, where large quantities are conveyed 
over steep inclines, the acceleration the material should 
effected horizontal almost horizontal feeding 
belt. 

Troughed conveyors allow the following angles 
inclination for the following materials: 


Angle Coefficient Angle 


inclination internal 
(a) friction friction 
Overburden, average... 18° 0.325 31-45° 
Large raw brown coal........ 18° 0.325 35° 
Uniformly broken raw brown 
Dry sands uniform granula- 


literature earth-moving and construction machinery, 
higher angles inclination are often quoted. However, 
where large overburden and lignite quantities are 
handled open cut mining equipment with wide and 
troughed belts, running speeds between 3.5 per sec 
(11 in.) and 7.0 per sec (23 ft), impossible 
work with such angles. This mainly due irregular 
loading and the rolling back large stones and heavy 
clayey boulders. 

The last column indicates the angle internal friction. 
says that the angle internal friction, 
with non-cohesive material, corresponds with the angle 
repose expected under normal conditions. From 
tests made, concludes that the formation the angle 
repose entirely dynamic process and that the 
conditions under which slope created influence the 
“natural angle repose” such extent that almost 
any slope can obtained altering those conditions. 

regards the conveying technique, the angle repose 
can therefore defined that angle inclination which 
obtained result the loading and conveying 
conditions. 

Steep conveying—as shown the above—causes 
accumulation material, which reduces the maximum 
capacity. This reduction output included the for- 
mula (DIN 101), 

Qa Qhorisontai’ k, 
where the reducing factor, dependent the angle 
inclination which, for example, angle 20° 
already reaches the value 0.81. 

the meantime, all the German belt manufacturers 
have changed over troughed belts, with inclinations 
30° and 35° for the lateral idlers. 

1934, Vierling carried out tests with brown coal 
coke, briquettes, broken briquettes, and overburden, and 
found that the conical cross-section troughed belts 
increases the angle inclination and the appertaining 
importance whether the material filled into troughed 
belt onto surface with moulded projections, provided 
the size the projections reasonable proportion 
the size the material handled. 

Fig. which graph variation obtainable angle 
inclination, shows that results worth mentioning are 
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180 160 140 120 100 28° 
10° 20° 30° 40° 50° 60° 


FIG. Maximum angles inclination lignite being test- 
chuted wedge-shaped trough (angle the natural slope 
36° according Vierling). 


obtained only with conveyors which the lateral idlers 
have inclination 45° and more. 

Vierling further states that, with 400-mm in.) 
wide and 22-m (72 ft) long belt with wedge-shaped 
projections, was able maintain with overburden 
(whose natural angle repose was 40°) inclinations 
38° 40° under operational conditions. further 
stated that, with this belt, material mixed grain sizes 
can transported without difficulty inclination angles 
smaller than the natural angle repose the 
respective material. 

1953, not-published tests were made another 
organization with troughed channels and sands 
grain size. The material said have slid downwards 
soon the inclination reached 28°, irrespective 
whether the troughing was 33° 45°. 


Development the Sandwich Conveyor 


serves the balance condition for the quantity material 
which pressed onto the conveyor belt one meter 
cover-belt length; provided, however, that least 
longitudinal movement, caused outside influences, 
occurs within the material; cover belt and conveyor 
belt have run equal speeds (Fig. 4). 


FIG. Basic formula for sandwich conveyor developed 
from balance conditions both conveyor belt and cover belt. 


additional load cover belt section, measured direc- 
tion gravity, per running 
friction between cover belt and material 
friction between conveyor belt and material 
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: 
the overload ratio, dependent and (Fig. 2). 
a 
| 
we 
; a 


The friction values, and may differ the cover belt 
made different material from the conveyor belt 
(e.g. chain mats). 
The load acting vertically the steep conveyor 

G-cos 
The parallel component the cover belt section, sin 
taken the drive the cover belt, the 
case with the tangential component the empty con- 
veyor belt. 


Balance Conditions 


other words, the total the frictional forces between 
cover belt and material, and material and conveyor belt, 
may not lower than the parallel component the 
weight the material, order avoid sliding the 
material. 

From this equation, can further seen that the drive 
the cover belt not only has take the parallel-acting 
portion the belt weight but also, from sin 
The tractive force the conveyor belt can reduced 
accordingly 

Dividing this equation cos obtain 


Compromised, the equation follows: 


additional load, per running meter, added 
the load the weight the cover belt, the equation is: 
G+P 
Assuming equal friction value between cover belt and 


material, and material and conveyor belt, the equation 
simplified to: 


tana 


FIG. Load ratio cover belt relation payload 
dependent belt angle inclination. 
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this connection, may interesting know that 
large-scale experiments, carried out LMG 1954, 
proved that the least driving power required for the 
cover belt cover belt and conveyor belt run the same 
speed. 

The above equation shows that, with given quantity 
material, each angle inclination requires certain 
cover-belt load. This shown Fig. which indicates 
the relation for various angles inclination. 
Not taken into account the effect the traction the 
cover belt due its drive, and the internal friction within 
the material. 

The graph shows clearly that, from mechanical point 
view, steep conveyor with cover belt can only 
economically operated with angles inclination 
45°. steeper angles were used, the weight the cover 
belt would have considerably greater than that 
the conveyor belt. With this method, impossible 
convey the material vertically. The effect the internal 
friction the material the case steep inclination 
angles not known. 

Conveyors with cover belts prevent the material from 
rolling back the conveyor belt not fully loaded 
large-sized material has transported. This protective 
effect against the instability the natural angle repose 
very likely accounts for the fact that cover belts, which 
would insufficient according the principles me- 
chanics, actual operations allow higher angles in- 
clination, would expected from calculations. 


FIG. Principle the LMG elevating conveyor. a—feed belt, 
b—conveyor belt, c—intake point, d—cover belt, e—return 
drum, f—driving drum. 


Steep Conveyors Built LMG 


The principal design the LMG Steep Conveyor 
illustrated Fig. The material dug the bucket wheel 
excavator accelerated feed belt, “a,” rotary 
plate, and delivered the conveyor belt, “b,” the 
steep conveyor. The cover belt, approaches the con- 
veyor belt via driving drum, “f,” and return drum, “e,” 
the intake and exit points, “c.” 

Depending the length the conveyor and the 
desired angle inclination, pressure rollers have been 
in.) (Fig. 7). 

The pressure rollers the so-called intake point must 
allow the material pass onto the steep conveyor without 
causing build-ups, particularly the material conveyed 
consists large-sized pieces. 

The intake point “c” shown Fig. Pneumatic-tire 
wheels are suspended two oscillating arms. Steel 
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FIG. Pressure rollers, spaced from supply re- 
quired additional load for various angles inclination. 


FIG. the intake point, pressure rollers, suspended two 
oscillating arms, allow material pass without build-up. 


rubber springs exert the required pressure. For belts wider 
than one meter, four pressure rollers are provided. 

This arrangement has worked satisfactorily wet and 
muddy material, and has also prevented the material from 
rolling back when had conveyed over steep inclines. 

The steep conveyor 350-liter bucket-wheel ex- 
cavator has hourly output 1,200 (1,569 yd) 
and can dig from (16.5 ft) below the track level. The 
steep conveyor then has inclination angle 32° and 
works very successfuly. 

800 
50, 
works the deep open-cast Fortuna-Nord mine. Its steep 
conveyor has belt width 2,600 and center-to- 
center distance 54.0 (177 ft). The belt runs 


giant bucket-wheel excavator, Type SRse 


COMPRESSION SPRINGS 


FIG. This conveyor 350-liter bucket wheel excavator 
can carry 1,569 per 32° incline. 
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speed 3.5 per sec (11 in.); the driving power 
the conveyor belt 1,000 kw, and the cover belt 480 
kw. This steep conveyor the longest and most efficient 
existing present. 


Large-Scale Experiments 
With Steep Conveyors 


Large-scale tests with steep conveyors were made the 
Fortuna Mine between Feb. and March 11, 1954, and 
among other systems, LMG steep conveyor was sub- 
jected large-scale experiments. The layout this 
steep conveyor shown 100. The experimental 
plant was fed with overburden and lignite bucket 
wheel excavator with hourly production between 
1,200 (1,569 yd) and 2,400 (3,139 yd). 

During the tests the efficiency and the proportion 
power requirements cover-belt and conveyor-belt drives 
were determined. The conveyor belt had width 1,800 
in.); the belts ran speed 2.96 in.) per 
sec. The lateral idlers had inclination 30°, and the 
troughing idler sets were 0.97 in.) apart. Distance 
between the pressure rollers the cover belt was 5.0 
(16 in.). 

The results can summarized follows: 

Uniform speed cover belt and conveyor belt results 
the least power for the cover-belt drive, and ensures 
most favorable conveying conditions. 

The internal friction angle the material handled 
seems determine the possible angle inclination the 
conveyor. 

Conveying efficiency decreases with increasing load; 
therefore the efficiency increases if, with equal contact 
areas, the load cross-section reduced. 

was possible convey wet-pit mixtures sand, 
loam, and coal without pressure rollers, fully 
loaded belt over inclines 35°. With moderate loading, 
38° angles were achieved. 

After the installation four pressure-roller sets, opera- 
tion inclination 37° was possible. Outputs were 
achieved which caused 50% overloading the driving 
motor. Moderate loading made possible, for the same 
material, inclination 40°. 

The installation pressure rollers, therefore, allows 
increase the angle inclination further 5°. This 
effect, however, decreases the material concerned very 
wet and pulpy. Stones other material 700 
in.) side length caused trouble. Coal could 
safely transported inclinations 40°. 
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FIG. Four crushers reduce ore 
minus in. Circuit load 2,800 kva. 


FIG. Ore from the crushing section 
ground size that will pass 200- 
325-mesh. The grinding load this 
tpd plant about 10,000 kva. 
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Automatic Controls—Keys 


Modern Plant Electrical Design 


SCHWARTZBURG 


ELECTRICAL POWER and more 
complex control systems are needed 
process lower grade ores, especially 
economically feasible, precise auto- 


Mr. Schwartzburg is with the Industrial Systems 
Dept., Allis-Chalmers Mfg. Co., Milwaukee, Wis, 
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matic control equipment must em- 
ployed. 

look typical 3,000-tpd 
taconite plant will illustrate how this 
power-need problem can attacked 
and solved the designers proc- 
essing plants. The plant produces pel- 
lets from ore containing approximate- 
30% iron. 

conjunction with the flowsheets 
(Fig. 1b, and the taconite 


plant, single-line electrical diagram 
the pelletizing plant (Fig. and 
detailed look some the auto- 
matic protective devices (Fig. will 
covered. 

large primary crusher, usually 
gyratory jaw, breaks the material 
down from its original size one 
that can handled the second 
stage crushing. Generally, wound 
rotor motor powers this crusher. 
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FEEDER 

CONVEYOR 

SCREEN 

SCREEN 
CRUSHER CRUSHER 


Crushing Equipment's 
Electrical Needs Described 


typical ore-processing plant, 
Superior primary gyratory driven 
300-hp, 720-rpm belted motor, 
and has 42-in. receiving opening. 
capable accepting rock about 
in. dia. makes product minus- 
6-in. size. feeder discharges the 
crusher product onto screen, which 
turn feeds the secondary crusher 
that reduces the rock minus in. 
The third stage crushing uses two 
crushers, which deliver rock size 
that can fed the grinding mills, 
i.e. minus in. 


single secondary crusher and the 
pair tertiary crushers are driven 
similar 400-hp, 720-rpm, 2300-v, 
wound rotor motors. Because these 
motors drive through V-belts, they are 
equipped with slide bases and anti- 
friction bearings. Since the atmos- 
phere dusty, the bearings are de- 
signed with special shields, and the 
secondary collector rings are enclosed. 


The four crushers are furnished 
with standard control equipment, con- 
sisting high-capacity 2400-v air 
contactors and secondary 
control using 
sistors. great deal external inter- 
locking required between the con- 
veyors, crushers and screens. 


Some the interlocks the con- 
veyor starting circuits are normally 
set with time delay relays. soon 
the start button pushed, 
alarm sounded, and after the time 
delay (usually sec) the starter 
closed and the motor begins 
rotate. This allows enough time for 
the operator stand clear. Multiple 
limit switches detect excessive lateral 
movement the belt. Other standard 
interlock circuits the conveyor 
protect against ripped belt, slip- 
ping belt, overspeed, chute plugging 
and overloads. 


The modern crusher equipped 
with high-pressure lubrication sys- 
tem, which interlocked with the 
high-voltage starter, prevent opera- 
tion without oil. Because the long 
accelerating times starting crushers 
(caused the high inertias and 
fluctuating loads), special precautions 
must taken protect the motors 
adequately. These special design fea- 
tures are incorporated the control 
eugipment having the electrical 
control engineer work close co- 
operation with the mechanical engi- 
neers who design the crushers. 


Total electrical load the crushers 
and reclaimer load, which consists 
about 500 small motors, 
miscellaneous cranes, auxiliaries, and 
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FIG. Only about 15% (2,200 kva) the total electrical load used the 
pelletizing section. However, various control systems used here are important. 


screens, (assuming 400 con- 
veyor load) comes 2,800 kva. 


Grinding Mill Motors 
Are Specially Designed 


The second area the plant 
the grinding section, where the ore 
comes from the crushers minus 
in. and leaves size that will 
pass 200- 325-mesh. The first 
stage grinding comprises three rod 
mills, which, this application, are 
driven 800-hp, 2400-v, 240-rpm 
synchronous motors. 

Specially designed, 
motors have starting torques 160%, 
pull-in torques 140%, and pull-out 
torques 225%. The discharge 
the rod mills fed magnetic sep- 
arators. This method concentration 
imposes electrical load approxi- 
mately 800 kw. Three-phase, 440-v 
power converted 230-v dc, which 
fed the magnets. 

Concentrates are fed line-up 
six ball mills, each identical the 
rod mills except that each driven 
900-hp motor. The material 
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then passes through six secondary 
magnetic separators, before being 
pumped wet cyclone classifiers. 
The pump load consists six 100- 
hp, 1200-rpm, 
motors. When the and load 
requirements are combined, the grind- 
ing load this 3,000-short-tpd plant 
comes about 10,000 kva. 

Next stage, following grinding, 
the pelletizing section. terms 
kilowatt-hours billed, the electrical 
requirements are modest. this plant 
the pelletizing area’s connected load 
would 2,200 kva, only about 
15% the total electrical load. The 
interesting applications are control 
problems involved critical areas. 


Drive 
Furnishes Close Control 


single line diagram the elec- 
trical drives shown Fig. This 
drawing shows the equipment for two 
lines, each capable producing 3,000 
tpd. table feeder passes the ore 
concentrate mixer, located 
feed conveyor, 
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where bentonite limestone and ore 
are mixed transit, definite pro- 
portions weight. Each balling drum 
driven 60-hp motor, power- 
allows +1% speed control all bali- 
ing-drum speeds. 

Basically, this drive provides regu- 
lated variable voltage the armature 
the drive motor. Thus re- 
places the conventional motor-gen- 
erator Ward-Leonard drive 
system. The drive system made 
conversion equipment consisting 
silicon rectifiers, static magnetic am- 
plifier control and saturable reactors, 
give stepless accurate control over 
the entire speed range the motor. 

Speed the drum’s cutter bar 
bears relationship the speed 
the balling drum. The balling drum 
must operate within range 
rpm, and the optimum speed 
the two units determined actual 
operation. 

After this speed has been found, 
another production variable that must 
determined loading the ball- 
ing drum. Loading accomplished 
automatic signal from scale 
the control winding the mag- 
netic amplifier that supplies power 
the ore-bin table feeder. This feeder 
driven 10-hp TEFC motor, 
capable 400% starting torque, with 
six-to-one speed regulation arma- 
ture voltage. When placed “auto- 
matic” position, the 0.5- 5-milli- 
amp signal from the scale regulates 
the voltage applied the armature 
the motor. When placed “man- 
ual” position, the speed controlled 
located the scale controller. 

The 60-hp balling-drum motor 
machine equipped with air-to-air 
heat exchangers and tachometer. 
The tachometer supplies feedback 
signal well voltage for speed 
indicator. 

Flow material from the grate 
through the kiln the cooler and 
storage indicated Fig. The 
grate driven 10-hp, 1750- 
rpm-base-speed motor with 4-to-1 
speed range (downward). Control 
this drive manual, with provision for 
future automatic control. The kiln 
driven 100-hp, 230-v motor, 
which part package drive. The 
motor-generator set supporting 
motor completely housed 
forced-ventilated cubicle, which also 
contains all the control components. 
The speed the stabilized shunt- 
wound drive motor continuously 
adjustable, from 1150 down 287 
rpm. Provision made for regulating 
the speed the kiln motor sig- 
nal from the grate motor tachometer, 
that the grate and kiln speeds will 
automatically coupled. 
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FIG. Stepless accurate control over the speed range the balling drum motors 
provided silicon rectifiers, magnetic amplifiers and saturable reactors. 


Pellet Bed Depth 
Radioactive-Controlled 


When the pellets reach the re- 
quired temperature the kiln, they 
are discharged the rotating cooler. 
The operation this cooler criti- 
cal; for the drive were fail when 
the kiln was loaded, pile-up 
high temperature pellets could cause 
damage. 

Optimum operation the cooler 
obtained with 30-in. depth 
pellets. Since this bed depth critical, 
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gamma ray level gage. The isotope 
Ce-137 utilized. When the depth 
varies, varying signal sent the 
Speed” magnetic amplifier, and the 
cooler drive motors are either speed- 
slowed down. This radio- 
active depth control, known “Nu- 
controller,” provides extremely accu- 
rate control, with physical con- 
tact with the high-temperature ma- 
terial the cooler. 

assure continuous operation, 
the cooler control set for 240-v, 
3-phase, 60-cycle operation, and 


KILN KILN 

CENTER CENTER 

STATIC 
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| 
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FIG. Schematic diagram ore table feeder. totally en- 
closed motor drives the rotating table. regulating scale 


gasoline-engine generator stands ready 
provide power the event 
line outage. 

The upper portion Fig. 
electrical single line diagram showing 
the 2,300-v incoming line and the 
motor loads. The 440-v starters are 
conventional motor control centers, 
and the equipment housed 
air-conditioned control room. 
motors 125-hp and larger are 2,300- 
and are connected the 2,300-v 
bus through high-capacity air-break 
contactors, capable interrupting 
50,000 kva. Two standard 1,000-kva 
unit substations supply the 440-v 
power requirements. The “Chlorex- 
tol” transformers are located outside 
the building, and the switchgear 
connected the low-voltage side 
bus duct. 

Centralized control provided 
standard kiln control panel. The 
speed the grate and kiln nor- 
mally under manual control the 
“burner” kiln operator. 


Automatic Protective Devices 


Are Detailed 


look Fig. which shows 
ore table feeder, shows how regu- 
lated system performs, and how 
protected. Look the drive the 
feeder. 


240 VOLTS, SUPPLY 


= = 
SHUNT 
RES.| RES. 


SERIES 
FIELD 


totally enclosed motor drives 
the rotating table. regulating scale 
controller controls the quantity ore 
supplied. does this follows: 

The control signal the sensing 
device fed back into static mag- 
netic preamplifier. The signal from 
this preamplifier fed the main 
power amplifier, raise lower the 
voltage applied the motor arm- 
ature. Controlling the armature volt- 
age gives speed range six 
one; field control needed. 

So, when the operator sets the 
scale control given value, the 
motor speeds slows down 
necessary hold the ore supply rate 
constant. 

The voltage drop across resistor 
series with the armature 
used provide signal the 
main amplifier, supply 
pensation. Thus increase current 
will cause rise output voltage, 
counteract the drop the loop. 

Supply this 
drive 240-v, 3-phase, 60-cycle. 
Short-circuit protection provided 
fuses, and under-voltage protection 
afforded separate relay. Three 
overload coils are provided the 
starter; and current limit and loss 
field are standard items. This par- 
ticular motor designed furnish 
400% starting torque; and for that 
reason, timing relays are used by- 
pass the and overload protec- 
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controller controls the quantity ore supplied. given 
scale control value, the ore supply rate held constant. 


limit protection obtained 
voltage-dropping resistor, similar 
the compensating circuit. Located 
the armature circuit are over- 
load relays. 


Precise Control Needed 


Processing Plants 


can instantly recognized that 
ore processing plants, economi- 
cally feasible, must have precise con- 
trol both electric and thermal 
energy. this typical plant, the con- 
nected load 15,000 kva, distributed 
the three general areas follows: 


Area Load load 
Crushing 2,800 kva 18.67 
Grinding 
concentrating 10,000 kva 66.67 
Pelletizing 2,200 kva 14.67 


Because the lower grades ore 
now available need more power 
recover and process them, electrical 
requirements are steadily increasing 
both magnitude and complexity. 
Consequently, more study electri- 
cal needs and ways supply them 
imperative the ore processing 
industry. 
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PERSONALS 


Vincent Burnhart has been elected 
president Longyear Co. suc- 
ceed Donald 
Davidson, who 
died recently. 

merly 
dent 
the 
rector the com- 
pany and Ca- 
Ltd. also 
president the Diamond Core Drill 
Manufacturers Assn. 

Longyear directors also have named 
four new vice-presidents. They are Ru- 
dolph Gebhardt, mining; Michal 
Gleason, contract drilling; Eugene Lar- 
son, marketing; and John Hoffmeister, 
manufacturing. 


Burnhart 


John Currie has been named resi- 
dent manager for the Spokane office 
American Zinc, Lead Smelting Co. 
Currie has been serving resident man- 
ager for the firm the Grandview mine 
and mill the Metaline district 
Wash. 

member the advisory board 
the Washington State University In- 
stitute Technology, the 
safety advisory committee, the North- 
west Mining Association board trus- 
tees, and the AIME. 


John Lucas has been appointed as- 
sistant general superintendent Perm- 
anente Cement Co.’s Cushinbury plant, 
Lucerne Valley, Calif. 


William Miller was elected executive 
vice-president and director 
dated Aluminum Corp. Miler joined the 
president. was formerly vice-presi- 
dent Continental Copper Steel In- 
dustries Inc. 


Harold Robbins, formerly general 
superintendent Andes Copper Mining 
Potrerillos, 
Chile, 
promoted the 
position assist- 
ant manager. 
will direct 
charge the com- 
Salva- 
dor copper mine 
project. 

Mr. 
gan his employ- 
ment mine foreman with Andes 
Copper 1938. moved through 
the positions general mine foreman, 
assistant mine superintendent, and mine 
superintendent, and 1953, was 
named general superintendent. 


Robbins 


Robert Axtell has been appointed 
the newly created position direc- 
tor marketing (fabricating operations) 
for Cerro Pasco Corp. 


Harry Wallach has been appointed 
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vice-president and general manager 
Howe Refining Co., 
Howe Sound Co. Wallach was formerly 
vice-president the nonferrous division 
Frank Samuel Co. 


John Freeman, vice-president, 
Brass Co., has retired. now serves 
metallurgical consultant Ana- 
conda Sales Co., and will continue 
represent Anaconda its technical rep- 
resentative the Copper Products De- 
velopment Freeman’s duties have 
been assumed Gilbert Strubell, 
administrative director metallurgy and 
research, 


Freeman Nock 


Walter Nock has been appointed vice- 
president charge the Mexican Div. 
American Smelting and Refining Co. 
was formerly general manager 
Asarco’s Mexican Mining Department. 


Richard Colligan has been elected 
vice-president Freeport Sulphur Co. 
His last post, which retains, that 
president the Moa Bay Mining 
Co., Freeport subsidiary. 

Cooligan was first employed as- 
sistant geologist Cuban Mining Co. 
and became mining superintendent 
1943 Nicaro Nickel Co. 


Haller 


Colligan 


Francis Haller has been named di- 
rector and consultant Jubilee Iron 
Corp. was formerly vice-president 
North Range Mining Co. and now its 
consultant. 

The famous Mather mine was devel- 
oped under Haller’s supervision. was 
instrumental making the first Amer- 
ican installation the Koepe Hoist 
the Cliffs shaft mine Cleveland-Cliffs 
Co. 


Consolidated Gold Fields South 
Africa Ltd., and New Consolidated 
Gold Fields Ltd., has been elected pres- 
ident the Institution Mining and 


Metallurgy, London, for 1961-62. 
will succeed Prof. David Williams. 


president AIME for 1961. will 
succeed Dr. Jo- 
seph 
McNaughton 
lurgical Div., Con- 
solidated Mining 
Smelting Co. 
Canada Ltd. 

Elkins, 
production re- 
search director, 
Pan American 
will become AIME president-elect 
February, pointing toward his election 
president for 1962. 

New vice-presidents (one-year terms) 
will John Bell, Wayne Glenn, 
Dr. Carleton Long, John Smart, 
Dr. Arthur Cummins and Jerome 
Woomer. 

New directors (three-year terms) will 
Robert Gilmore, representing SPE; 
Richard Cole, representing the Metal- 
lurgical Society AIME; Karl Fet- 
ters, representing the Metallurgical So- 
ciety; William Stephenson and Clark 
Wilson, representing the SME. 


McNaughton 


Ffloyd Shellenberger has been ap- 
pointed mill superintendent 
Grandview mill American Zinc, Lead 
and Smelting Co. Metaline Falls, 
Wash. succeeds Underwood, 
who has resigned. 

Shellenberger joined the company 
1952 chief chemist. 1956 was 
appointed metallurgist. 


Peter Zampino has been named man- 
ager metallurgical services, Pennrold 
Div., Brush Beryllium Co. this posi- 
tion responsible for process metal- 
lurgy and applications development for 
division products, which include 
cision-rolled beryllium copper and other 
alloy strip. 


Keith has been appointed gen- 
eral manager Frontino Gold Mines 
Ltd., Colombia. 


James Boyce has been elected vice- 
president, Kaiser Engineers International. 
will respon- 
sible for the firm’s 
engineering and 
construction activ- 
ities 
Middle East. 
Boyce was 
employed Lock- 
heed Aircraft 
Corp. for more 
than twenty years, 
prior joining 


Kaiser, 
heed’s director sales Australasia 
and the Far East, resident European 
manager, and director export sales. 


Christian was appointed direc- 
(Continued 113) 
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flexible and lively 
small excavator! 


THIS million-pound excavator 
with 18-yard capacity 


the longest range 2-crawler stripper 
you can buy! 


it’s shovel dragline 


the newest all-electric excavator 
the market 


with the first proved application 
STATIC CONTROL the shovel industry! 


All the great new features the 270-B translate di- 
rectly into profits owners! 


New STATIC CONTROL new crowd system 


all-enclosed gear propelling automatically 
lubricated, enclosed main machinery scientific in- 
duction hardening all gears THIS just taste 


the tremendous new engineering that sets the 270-B 
fully apart from conventional machines the field! 


you need BIGGER excavator performance for 
bigger hauling units deeper overburden bigger 
construction jobs, the 270-B worthy investigation 
any standard comparison! 
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READ ABOUT DYNAMIC NEW 
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the only moving part this system the hand the 


What Bucyrus-Erie STATIC CONTROL? conditions. All components are military type 
heavy-duty. All reactor and semi-conductor devices 
are sealed prevent entry dust and moisture. 
Maintenance simplified the use unitized 
assemblies. Control panels are interchangeable and 
easily replaced! 


THE NEW 270-B with dynamic STATIC CON- 
TROL worthy addition the industry’s first 
line excavators! Find out all the details they 
apply your specific operations. Write Bucyrus- 
Erie Company, South Milwaukee, Wisconsin, today! 


new concept electric excavator control utiliz- 
ing solid state components place rotating units 
and/or electronic tubes. has moving parts. 
will continue perform consistently year after year! 


Previous systems have been adaptations ex- 
isting control devices excavator service. This 
the first system designed obtain specific digging 
characteristics. 


How does this system 
help you increase production? 


STATIC CONTROL provides instantaneous response 
with higher bail pull any selected speed. Shock 
loading reduced greater digging force and 
speed are available when you need them! 


DRIVE SYSTEM CHARACTERISTICS — STATIC CONTROL SYSTEM 


BAIL SPEED 


What the life expectancy 
the STATIC CONTROL system? 


Because deteriorating action takes 
place the system, has unlimited life under normal 
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PERSONALS (Continued 


tor industrial and public relations 
the White Pine operations White 
Pine Copper Co. was formerly em- 
ployed Kennecott Copper Corp. 
director industrial relations its 
Chino Mines Div. 


president, raw materials, U.S. Steel 
Corp., was elected president ‘the So- 
ciety Mining Engineers, AIME. 
will succeed Dr. Arthur Cummins. 

Others who will also take office for 
three years the AIME Annual Meet- 
ing have been elected follows: Ed- 
SME for the Eastern Region; Dennis 
McElroy, director, Coal Div.; 
tor, Industrial Minerals Div.; Wayne 
Dowdey, member the Board 
Directors, 
Div.; and Alfred Rood and Frederick 
Turneaure, directors, Mining 
and Exploration Div. 


Colefax 


Peter Colefax, president American 
Potash Chemical Corp., has been 
named the directors fill the posi- 
tion Chairman the Board. also 
will continue president, which 
capacity has served since Feb. 21, 
1947, 


Dr. William Fiedler has been ap- 
pointed assistant general manager, plan- 
ning and development, for the Ore 
Mines and Quarries Div. Jones 
Laughlin Steel Corp. was formerly 
J&L’s chief geologist. 

New chief geologist for the company 
Edward Beutner, and new chief 
mining engineer Dr. Robert 
Crump. 


OBITUARIES 


Donald Davidson, 58, president 
Longyear Co. and geologist with 
world-wide reputation, died suddenly 
Sept. 15. had been president Long- 
year Co. since June, 1958. 

After receiving Ph.D. from the Uni- 
versity Minnesota 1928, Dr. David- 
son joined Selection Trust Ltd. and be- 
came chief geologist and senior engi- 
neer 1939. From 1950 1952 
was member the National Miner- 
als Advisory Council. From 1953 
1954 was president the Society 
Economic Geologists. served 
consultant the AEC, Bureau 
Mines, Corps Engineers, the Presi- 
dent’s materials policy commission and 


many other government boards and com- 
missions. 

was member the American 
for the Advancement Science, 
AIME, Canadian Institute Mining 
and Metallurgy, American Geophysical 
Union, Washington Geological Society, 
fellow the Geological Society 
America and the Institute Mining 
and Metallurgy, London. 

Davidson joined Longyear 1939 
chief geologist. was later head the 
Mining Division and became vice presi- 
dent 1949. 


Jesse Betterton, 76, metallurgist and 
former director research for Ameri- 
can Smelting Refining Co., died re- 
cently Capistrano Beach, Calif. 
played important role the con- 
struction the Mulungushi Dam and 
the development the smelting and 
refining process the Broken Hill lead 
and zinc smelter Northern Rhodesia. 

Also among his contributions were 
the Betterton process lead refining, 
involving the passing chlorine gas 
through molten metal preferentially 
remove impurities; the Betterton-Kroll 
process debismuthizing lead cal- 
cium and magnesium additions; and the 
Asarco process continuous casting 
oxygen-free copper through graphite 
mold. 

build, revise and manage lead re- 
fineries the U.S., Mexico, and Eng- 
land. 1940, his retirement, was 
director research and manager lead 
refineries and Atlantic Coast refineries 
for Asarco. was the holder some 
U.S. patents nonferrous refining. 


Carl Collins, 52, senior mine en- 
gineer, Sullivan mine, Consolidated Min- 
ing Smelting Co., died suddenly 
Aug. 24. 

Collins joined Cominco 
working the Pinchi Lake mercury 
mine and mine superintendent the 
Con mine Yellowknife, N.W.T. From 
the Con was transferred the Sulli- 
van mine Kimberley, B.C. 


Robert Hughes, 68, former vice- 
president and general manager Miami 
Copper Co., died recently Phoenix, 
Ariz. 

Hughes went Arizona 1916 and 
worked for Inspiration Copper Co. for 
nine years. joined Miami Copper 
1925 chief mine engineer, and moved 
the general post before 
retiring. 


Wayne Clark, 31, foreman the Fed- 
eral Gas Hills Partners’ uranium mill 
the Gas Hill area central Wyoming, 
died polio Sept. 

Clark, formerly Grand Junction, 
Colo., had been employed Federal 
Gas Hills since October 1959. 


Edmond Given, 54, mill superintend- 
ent, San Manuel Copper Corp., died 
Sept. native Newcastle, Wyo., 
Given filled supervisory jobs Ariz., 
Calif., Mexico and North Africa. 

Given was foreman the old Ari- 
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zona Magma operations. Chloride, Ariz., 
from 1937 1940. helped build 
lead and zinc stockpiles Calif., Utah, 
and Sonora, Mexico, until 1944, when 
returned Ariz. work the 
Coronado copper and mill. 

1945 was named mill superin- 
tendent the Tiger properties the 
Mammoth St. Anthony development. 
moved Morocco 1947 be- 
come director two mills for French 
company. 1955 returned Arizona 
become superintendent the San 
Manuel mill. 


Clarence Blumoehr, 58, assistant the 
president, Phelps Dodge Copper Prod- 
ucts Corp., died suddenly his home 
Staten Island, N.Y. 

Blumoehr started his career 
with Habirshaw Cable Wire Corp., 
which was later acquired Phelps 
Dodge. 

During the Korean War, was di- 
rector the Wire Mill Branch Copper 
Div. the National Production Au- 
thority Washington, D.C. Later, 
was consultant the Copper Division 
and was member the executive re- 
serve the Dept. Commerce. 


Frederick Burbidge, 96, long-time 
mining industry executive the North- 
west and former general manager 
Bunker Hill Sullivan Mining Smelt- 
ing Co. (now Bunker Hill Co.), died 
Sept. Spokane, Wash. 

Born England, came the 
1886 and started his mining career 
Butte, Mont. later served gen- 
eral manager for Bunker Hill and, from 
1916 1930, served general manager 
the north Idaho properties Federal 
Mining and Smelting Co. was 
member AIME. 


Willett (Bill) Holiday, 63, chief 
chemist for the Oliver Iron Mining Div.’s 
Hibbing-Chisholm area, died Aug. 
after short illness. Born Davenport, 
Iowa, graduated from State 
University. joined the Oliver Iron 
Mining Co. 1922 Virginia, Minn., 
and 1926 was transferred Hibbing. 
became asst. chief chemist 1938 
and chief chemist the Hibbing-Chish- 
olm district 1954. was well known 
and well liked the Mesabi Range. 


Mars, Duluth, died Aug. 
93. was born Chicago 1866 
and went Duluth 1897. With his 
Mars Co. 1922, mining supply busi- 
ness still active under the direction 
his son and grandson. 


Edwin Jones, 75, died Glendale, 
Calif. began his 45-yr career with 
the Oliver Iron Mining Co. 1905 
ferred Ely, the Vermilion Range, 
chief chemist, and 1940 be- 
came asst. general superintendent 
Oliver’s Vermilion Range mines. Later 
was appointed asst. general super- 
intendent the company’s eastern div. 
Virginia. held this position until 
his retirement 1950. 
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NEW BOOKS 


Carcinogenic Bioassays Air Pollut- 
ants, members the National Cancer 
Institute, University Southern Cali- 
fornia, and the Robert Taft Sanitary 
Engineering Center. This investigation 
was made because the marked in- 
crease the incidence lung cancer 
industrial nations during the past 
years. The lung cancer death rate 
England has jumped from per million 
the U.S. the rate has increased from 
per million 1930 150 per million 
1953. Suspected causes lung can- 
cer are radioactive minerals, industrial 
and industrial-related air pollutants and 
cigarette smoking. cities with popu- 
lation more than 1-million the mor- 
tality rate for smokers 48.5 per 100,- 
000, whereas for non-smokers 14.6. 
This report merits the serious considera- 
tion all industrial hygiene departments, 
particularly those industries respon- 
sible for air pollution. Some the tables 
pertaining metals and minerals, and 
certain occupations mining and min- 
eral processing industries indicate places 
where rigid dust control may required. 
Prepared the U.S. Department 
Health, Education Welfare, Public 
Health Service, Washington 25, D.C. 
plus numerous maps, charts and 
tables. 


Engineering Mathematics, Blakey 
and Hutton, Sunderland Technical 
College. This book covers the mathe- 
matics needed for degree engineer- 
ing most universities. based 
well-known 
Mathematics. The more theoretical chap- 
ters have been removed and replaced 
chapters the numerical solution 
equations, statistics, relaxation methods 
and Laplace transformations. Published 
St., New York, N.Y. 601. Price $10. 


Explorations East the High Andes, 
from Patagonia Amazon, Victor 
Oppenheim. High adventure and science 
hand hand this breathtaking ac- 
count the experiences geologist 
investigates the hitherto unexplored 
known regions the Andes 
Mountains. Searching for oil, gold, dia- 
monds, and other minerals, the author 
takes the reader along climbs some 
the highest mountain ranges the 
Western Hemisphere, slashes his 
way through inaccessible rain forests and 
impenetrable tropical jungles. Seven 
sketch maps show areas explored and 
routes followed the author inacces- 
sible areas. Here are some random quotes 
illustrate the adventure and excitement 
the books: “We killed several dozen 
these pests (fer-de-lance), well sev- 
eral bushmasters and coral snakes.” “In 
the next moment peccaries appeared from 
everywhere, furiously grunting and gnash- 
ing their teeth.” “Here was necessary 
note that most the Amazon Indians 
were able count only three.” “Some 
Bolivian anthropologists were inspired 
the notion that the earlest Homo sapiens 
must have come from the Tarija Basin 
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Bolivia, where abundant Pleisto- 
cene fauna extinct mammals was 
known for years and where this massive 
skull ‘Homo primigenius’ was found.” 
“South American diamonds are associ- 
ated their origin with old igneous 
rocks the basement complex and old 
granites, particularly pegmatites the 
Pre-Cambrian age.” Published Pag- 
eant Press Inc., 101 Fifth Ave., New 
York N.Y. 267. Price $5. 


Welded Steel Conveyor Pulleys—Recom- 
mended Load Ratings for Standard Pul- 
leys. MVBD MPTA Standard No. 301, 
1960. Tables give pulley loading rates 
for pulleys from in. dia for 
various widths and shaft sizes. Prepared 
the Steel Pulley Engineering Sub- 
Committee, Multiple V-Belt Drive Me- 
chanical Power Transmission Assn., 
Monroe St., Chicago Ill. 16. 
Price $1. 


Geology the Manitouwadge Area, 
Pye. This report new and ac- 
tive mining area northwest Marathon, 
Ontario, includes photos, plans and geolo- 
gic sections the Geco Mines property. 
Published the Ontario Department 
Mines Vol. LXVI, Part 1957. 
114 plus geologic map. 


BOOKS presented this page 

may obtained directly from the 

publisher mentioned each case. 
does not sell books. 


Shubenacadie and Map 
Areas, Colchester, Hants and Halifax 
Counties, Nova Scotia, Steven- 
son. The area covered this report 
south and southeast Truro. Minerals 
discussed the economic geology sec- 
tion include gold, lead, antimony, barite, 
manganese, coal, gypsum, fire clay, lime- 
stone, salt and slate. Published the 
Department Mines Technical Sur- 
veys, Ottawa, Canada. plus maps. 
Price $1. 


Records the Geological Survey 
Tanganyika. Sections the report cover 
geologic progress reports and notes, 
index map Tanganyika, economic 
geology, engineering geology, special in- 
vestigations for helium and hot springs, 
geophysics, petrology and mineralogy. 
Published the Government Printer, 
Dar Salaam, Tanganyika. 106 plus 
maps. Price Shs 17/50. 


Summary Silicate Rocks Associ- 
ated with Carbonate Bodies Tangan- 


The Geological Environment Cop- 
10. 


Annual Review, The Mining Journal. The 
1960 edition covers reports all major 
metal and non-metallic mineral commodi- 
ties; worldwide technological progress 
exploration, mining, ore treatment and 
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refining; and important activities all 
principal mining areas the world. Prog- 
ress reports for 150 major mining com- 
panies the Commonwealth are re- 
viewed. Published THE MINING 
368. Price ($3), post free. 


Bibliography South Australian Geol- 
ogy Teesdale-Smith, geologist, 
South Australian Department Mines 
Geology. This bibliography includes all 
literature published and including 
June 1958. Transmitted the South 
Australian Government Exchanges Bu- 
reau, Government Printing Office, Ade- 
laide, South Australia. 240 plus index 
map. 


Summary the Geology Tanganyika, 
Part Geological Map. Prepared 
the Geological Survey, Ministry Mines 
Commerce, Tanganyika. Printed the 
Government Printer, Dar Salaam. 
Price 


U.S.G.S. Publications 


The following publications may ob- 
tained from the Superintendent Docu- 


ments, Government Printing 
Washington 25, D.C. for 
stipulated: 


Annual Report the Director, Geo- 
logical Survey the Secretary In- 
terior for Fiscal Year Ended June 30, 
1959. 119-159. Free application 
the Geological Survey, Washington 25, 
D.C. 


Trilobites the Upper Cambrian 
Dunderberg Shale, Eureka District, Ne- 
vada, Palmer. Professional Pa- 
per 334-C. plus illustrations. Price 
6Sc. 


Mode Flow Saskatchewan Gla- 
cier, Alberta, Canada, Meier. 
Professional Paper 351. plus illus- 
trations. Price $1.25. 


Geology and Ore Deposits North- 
western Chichagof Island, Alaska, 
plus illustrations. Price $1.25. 


Some Geologic Features the Pima 
Mining District, Pima County, Ariz., 
plus illustrations. Price $1. 


The Foraminiferal Genus Orbitolina 
North America, Raymond Doug- 
lass. Professional Paper 333. plus 
illustrations and maps. Price $1.50. 


New Publications the Geological Sur- 
vey. List 620 includes publications issued 
March 1960. Items this list include 
book reports, bulletins, professional pa- 
pers, circulars, maps and charts, geo- 
physical investigations, mineral investiga- 
tions, and topographic map sheets. 
Government Printing Office, Division 
Public Documents, Washington 25, 
10. 
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this Split Wedge Gate 


you can see why pays 


Specify JENKINS for 


WHEEL high strength malleable 


iron designed for firm grip and 
easy operation. 
YOKE BUSHING, easily renewable. 
Made bronze, for ideal thread 
engagement with stainless steel 


This picture shows the many points 
excellence the design and construction 
Jenkins Fig. 1327 Split Wedge Stainless 


Steel Gate Valves. Compare them with any prevent seizing gall- 

valve you know. conclude that it’s stainless steel optional. 
hard beat Jenkins making valves, SPINDLE has long thread bearing 
matter what the material. with lead 

ight closing. Screws into wedge 
But picture can show the quality secured stain- 
the rigid inspection and testing that have between yoke arms for easy ac- 
gone into this valve. All these are cess packing box. Precision 
assuring long, dependable, economical tight joint. 
valve service. And, all them are the GLAND consists two pieces 
peak standards for which Jenkins has been gland flange and gland follower 

Stainless Steel Valves. find the large packing box prevents leak- 
patterns you want, choice alloys age. Only minimum load re- 


quired gland, extending service 
life packing. 
WEDGE CARRIER connects wedge 
spindle and raises lowers 
Husky size stand any operat- 
ing strains. 
SPLIT WEDGE the ball-and-socket 
design which automatically adjusts 
the tapered seating surfaces 
for positive shutoff. The discs, re- 
volving freely the wedge carrier, 
produce self-cleaning action 
seating surfaces and reduce pos- 


that satisfy the requirements practically 
all corrosive services. Also, see that 
these Jenkins valves meet valve industry 
specifications and the high standards estab- 

lished the leading users stainless steel 
valves. Jenkins Bros., 100 Park Avenue, 


New York 17, 
sibility galling and seizing. 


BODY —Through-port design for 
free flow. Ample wall thick- 


ness and good design provide extra 
strength withstand stresses. End 
flanges conform M.S.S. specs. 


JENKINS BROS., 100 Park Avenue, New York 17, 


Send the new 
steel 


JENKINS 
VALVES 


tProy 
Have represent- 
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OPERATING IDEAS 


Pipe Mechanism Speeds 


NEw pipe turning mechanism, used taconite 
operations, has extended the life tailings pipe and speeded 
turning procedure, according its developer, Lake Shore 
nc. 

The new device handles lengths 1,200 time. 
ratchet fitting, installed the fork side front end loader, 
attaches the pipe the flange with the aid alloy pin 
through single bolt hole. Since the Lake Shore mechanism 
applied the flange end, two 600-ft sections 12-in. pipe 


can turned single operation using two-man crew. 

Another important advantage, the firm says, that pipes 
may turned one-quarter increments, thus giving users 
four wearing surfaces. 

The device can adapted most front end loading equip- 
ment and adjustable fit variety pipe diameters. 
one operation, turned in. pipe weighing about tons 
per 600-ft length when loaded with tailings. 


Lub Grease Cable 
Eases Tension, Cuts 
Moisture Corrosion 


EASE TENSION both hauling rig and 
cable pulling phone and power lines 
through manholes, Paul Ziemke, Clin- 
ton, Tenn., recommends ample quantities 
lubricating grease the cable. 

Increasing the length cable runs 
through increasingly long ducts pos- 
sible use correctly mixed and ap- 
plied lubricants, Ziemke reports. And 
this method helps prevent lead corrosion, 
underground which problem when 
barreled soft soap applied. 


Table Cable Sizes When Greased Fibre Ducts 


For straight sections 
less than 300 


For straight sections For curved sections 
300 600 than 300 long, 


250-ft radius. 
vative tional vative tional vative tional 
Size Duct Max. Max. Max. Max. Max. Max. 
(fibre) Size Size Size Size Size Size 
2-1/2 2-3/4 2-3/8 2-5/8 2-1/4 2-1/2 
3-1/2 3-1/4 2-7/8 3-1/8 
3-3/8 3-5/8 3-1/2 3-1/8 3-1/8 3-3/8 
4-1/4 41/2 41/8 4-3/8 4-1/4 


Crawler Parking and 
Digging Hints Given 


OPERATING EARTH MOVING EQUIPMENT 
has developed many tricks increase 
quipment efficiency and safety. Two top- 
ics aired recently the service depart- 
ment International Harvester Co.’s 
Construction Equipment Div. were ap- 
proved parking and tough digging tech- 
niques. 

The recommendation for parking 
that the operator must leave the mach- 
ine with the engine running, throttles 
down low idle position. This tech- 
nique takes the strain off torque conver- 
ter rigs. Fast engine speeds cause the 
converter oil churn, developing intense 
heat that eventually damages seals and 
bearings. 

When parking crawler with the engine 
running, says, place the transmission 
neutral, engage the clutch and lock the 
foot brakes. With the clutch engaged 
neither the pilot bearing nor release 
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sleeve bushings will rotating, and the 
cams and clevis pins will snugged 
closely. The friction facing will tight 
the flywheel, transferring heat away 
from the clutch for less wear and longer 
clutch life. 

Two safety hints for parked crawlers 
were advanced. Leaving the transmission 
neutral prevents the hazard some- 
one causing run-away crawler using 
the clutch lever hand hold climb- 
ing aboard. Lowering the blade, pan 
similar equipment all the way the 
ground whenever the rig parked an- 
other safety reminder. 

Here’s what recommends dig 
into hardpan frozen ground dozer 
not designed angle tilt. Maneuver 
log, rock block into place under one 
track near the rear the tractor. The 
object must spotted near the rear 
nullify the oscillating effect the track 
frame. corner the blade now should 
low enough break through the tough 
material. Once the first cut made, it’s 
usually simple matter open the 
rest the job. 


Hot Dip Galvanizing 
Adds Years Rails 


NUMBER Dutch mine operators are 
now getting three times the service life 
previously experienced with uncoated 
steel rails hot-dip galvanizing tracks 
used carry heavy ore loads. 

Conventional steel rails formerly used 
the Dutch mines became corroded and 
unsafe after two three years re- 
sult the constant exposure water, 
humidity, and aggressive chemical attack. 
Since applying protective zinc coating 
hot dip galvanizing, the rails give five 
six years efficient heavy-duty serv- 
ice, according report the Ameri- 
can Zinc Institute. 

The rails were coated with from 3.2 
4.0 mils zinc. Friction wore away 
the bearing surface the rails, but this. 
same friction also removed any trace 
rust these surfaces. The area where 
the galvanizing process really helped was 
the sides and base the rail. 


Engineering and Mining 


Heavy-Duty Compressors 


More air per horsepower than any compa- 
rable compressor! For continuous, full-load 
operation. ‘‘L’’ angle, 2-stage, double acting. 
Water cooled. Standard models provide 382 
to 3210 cfm free-air delivery at 100 Fe si; 
only 76-590 hp required! (Can be supplie 
for other working pressures on request.) 


AR-L Heavy-Duty Compressors 


Same basic construction as the AR Series, 
but provided with an air-cooled intercooler 
and air-cooled radiator for the cylinder water. 
Fan on compressor flywheel cools radiators. 
Perfect for arid areas or where difficult to 
bring in water. Both stationary and skid- 
mounted models available. 


ER-6 Heavy-Duty Compressors 


New! Fundamental improvements over con- 
ventional heavy-duty compressors reduce 
power requirements (18.3 hp/100 cfm at 
100 psi, full load); provide totally enclosed 
design; and save on floor space. Capacities 
to 1,140 cfm; standard instruments and 
safety devices. 


your compressor requirement? Need installation large 
enough provide air for all your needs? would small, com- 
pact unit for auxiliary operation solve your immediate problem? 
Either way—and for wide range applications between these 
Copco has the compressor for you! 


matter which you choose, get these proven advantages 
from Atlas Copco: 


(1) More air per power consumption than other 
comparable units! 


(2) Really low maintenance (one example $3.10 after 10,000 
hours’ operation)! 


(3) Specifications are guaranteed free-air delivery you get 
exactly what you order! 


Get all the facts now—and compare! The coupon below will bring 
you free catalog. (No obligation, course.) 


TWIN-AIR Rotary Screw Compressors 
Brand new! Compressors offer Air-Cooled Compressors 


capacities from 6,900 19,400 cfm work- Stationary, skid-mounted compressors 
ing pressures up to 115 psi. And, you get for use where air demand is between 50 
completely oil-free delivery of air or gas, and 300 cfm. Totally air-cooled. Cylinder 
since no lubrication is required — timing arrangement designed for smooth, vibra- 
gears maintain small clearances between tion-free operation. Compact, rugged — 
precision-mounted rotors, eliminating fric- for continuous, 24-hour trouble-free 
tion (and the necessity of oil) in compression service. Highly efficient; low on main- 
chamber. tenance costs. 

ATLAS COPCO 

Dept. EMJ-5, 545 Fifth Avenue, 

New York 17, N.Y. 

Gentlemen: 

Please send me Short-form catalog Detailed information on the______Series 


610 Industrial Avenue 930 Brittan Avenue 
Paramus, New Jersey San Carlos, California 
COlfax 1-6800 LYtell 1-0375 
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WHAT'S NEW PATENTS 


OLIVER NORTH 


PATENTS 

Mining 
Design for rail assembly which enables 
mechanized loading tunnels 
advancing into drift curved path. 


The rails can laid untrained per- 
sonnel. Hand. U.S. 2,952,411. 


improved method provided for 
hydraulically fracturing the mineral stra- 
tum between boreholes during the solu- 
tion mining trona, salt, potash ores, 
sulphur, and like soluble salt deposits. 
Bays, assigned Food Machinery 
Chemical Corp. U.S. 2,952,449. 


Metal and Mineral Processing 


highly efficient frother for use the 
froth flotation beneficiation (1) sul- 
phide ores lead, zinc, copper, nickel, 
cobalt and antimony, (2) oxide, car- 
bonate silicate ores tungsten, tin 
and uranium, and (3) salts such fluor- 
spar and phosphate rock. mixture 
saturated monohydric aliphatic al- 
cohol medium chain length and butyl, 
amyl, hexyl octyl alcohol. 70% 
less this reagent needed, com- 
pared with usual frothers. Moeller, 
assigned Farbwerke Hoechst A.G. 
vormals Meister Lucius Bruning. U.S. 
2,950,818. 


economic modification the well- 
known carbonate leach process for treat- 
ing uranium-bearing ores, consumption 
caustic soda reduced introduc- 
ing preliminary precipitation 
wherein the uranium-bearing solution 
mixed with slurry calcium carbonate 
sodium carbonate-sodium hydroxide 
solution. Sodium diuranate precipitated, 
and the conditioned uranium slurry 
carbonated form concentrated preg- 
nant solution containing sodium uranyl 
tricarbonate complex. Sherk, as- 
signed Phillips Petroleum Co. U.S. 
2,950,951. 


the production lead from lead 
sulphide ore concentrates the like, 
the ore subjected oxidation reac- 
tion, and the oxidized solids are leached 
with basic aqueous solution containing 
amine acid salt derivative thereof, 
whereby the lead compound rendered 
soluble. precious metals are present, 
they may recovered cyanidation 
the residue. Forward, Velt- 
man and Vissolyi, assigned 
Sherritt Gordon Mines Ltd. U.S. 2,950,- 
964. 


the separation pyrochlore from cal- 
cite, apatite and silica, ground ore 
pulped and conditioned with Amine 
220, Amine 1180, Duomeen Rosin 
Amine Acetate the like, and sub- 
jected froth flotation float pyro- 
chlore and silica. The float product 


Mr. North is patent consultant, Washington, D.C. 
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cleaned, treated with 
and methyl isobutyl carbinol, and sub- 
jected froth flotation float fine mica 
and sulphides. The pyrochlore-contain- 
ing sink fraction magnetically cleaned 
magnetite and some ilmenite, con- 
ditioned with laurylamine acetate and 
sodium hexametaphosphate, 
jected froth flotation float the pyro- 
chlore away from silica, silicates and 
coarse mica. Burke. U.S. 2,951,585. 


method for producing metallic iron 
from finely divided magnetite ore, the 
ore particles are propelled into flame 
during treatment and injected into 
furnace bath impingement the pro- 
ducts combustion the surface 
the bath. Ore first oxidized 3500° 
3600° and then subjected re- 
ducing action produce metallic iron. 
Cavanagh. U.S. 2,951,756. 


the spiral concentration phosphate 
ores, adjustable scoop positioned 
the downwardly flowing stream cut 
out certain fractions, especially the 
high side, and convey them over the side 
the spiral. Oberg, assigned 
International Minerals Chemical Corp. 
U.S. 2,952,360. 


+ 


Copies U.S. patents can 
purchased each from Com- 
missioner Patents, Washington 
25, 


rutile ilmenite ore chlorination 
system, iron chloride dry form 
separated passing the metallic-chlo- 
ride-containing gases successively 
through cooling chamber cooled the 
admission atomized titanium chlo- 
ride suspension, settling chamber for 
condensing part the 
ride, and washing tower. 
Coates, assigned British Titan Prod- 
ucts Co. Ltd. U.S. 2,953,218. 


fluidized bed process for reducing 
iron oxide ores direct contact with 
normally gaseous hydrocarbon, 
ground ore admixed with finely 
divided dehydrogenation catalyst, such 
carrier-supported cobalt molybdate, 
and the mixture contacted with the 
gaseous hydrocarbon 850° 1600° 
under fluidizing conditions reduce 
the ore substantially pure iron. 
Viles, assigned Esso Research En- 
gineering Co. U.S. 2,953,450. 


commercial process for recovering 
columbium metal and compounds from 
columbite ore, slags concentrates, 
the source material opened caustic 
fusion with sodium hydroxide the like 
treatment with sulphuric hydro- 
fluoric acid. The opened material 
leached remove metal contaminants. 
The recovered tantalum and columbium 
acids are contacted with hydrofluoric 
acid, and the 
aqueous phase separated and treated 
with potassium compound precipi- 
tate potassium fluocolumbate, which 
filtered, dried and reduced. 
assigned National Distillers Chem- 
ical Corp. U.S. 2,953,453. 


CANADIAN PATENTS 


Metal and Mineral Processing 


Method for recovering metallic oxides 
and sulphur values from sulphate by- 
products the sulphuric acid treatment 
ores, ilmenite ore acid digestion 
masses, products other metallurgical 
operations such titanium slags from 
smelters, iron and steel pickling baths. 
Udy, assigned Strategic-Udy 
Metallurgical Chemical Processes Ltd. 
Aug. 16, 1960. Canadian 603,593. 


Method for minimizing the effects 
clay-slimes during subsequent beneficia- 
tion sylvinite ore. Crushed high-clay 
ore flash heated 400° 1000° 
with direct flame under reducing con- 
ditions, whereby the bulk the clay 
present rendered largely non-sliming, 
when the ore dissolved sodium- 
chloride-saturated mother liquor. 
Wilson, assigned U.S. Borax Chem- 
ical Corp. Aug. 23, 1960. Canadian 
604,042. 


the recovery gold from carbon- 
containing ores, cyanidation effected 
the presence alpha-hydroxyni- 
trile such crude lactonitrile, dicresyl- 
dithiophosphoric anion, the like. The 
re-precipitating effect the carbon 
minimized, and the percentage values 
recovered improved. Also, improved 
recovery noted even when the process 
used with low-carbon ore that 
amenable 
Hedley and Tabacknick, assigned 
American Cyanamid Co. Aug. 23, 
1960. Canadian 604,070. 


Copies Canadian patents can 
obtained writing Com- 
missioner Patents, Patent 
Copyright Office, No. 
Carling Ave., Ottawa. 


the extraction relatively pure uran- 
ium from ore solutions, the solution 
passed through plurality pumper- 
decanter extraction stages counter-cur- 
rent organic extractant consisting 
Ruehle, assigned U.S. Atomic Energy 
Commission. Aug. 30, 1960. Canadian 
604,477. 


the recovery low-calcium-sulphate 
sylvite, ground sylvinite ore pulped, 
3.5 less with hydrochloric acid, and 
subjected froth flotation float se- 
lectively the sylvite particles. 
Fuchsman, assigned Columbia-South- 
ern Chemical Corp. Sept. 1960. Cana- 
dian 604,563. 


the recovery low-calcium-sulphate 
sylvite, ground sylvinite ore pulped, 
and the pulp treated with sodium hy- 
subjected froth flotation float se- 
lectively the calcium sulphate. The resi- 
dual solution neutralized and the po- 
tassium chloride floated therefrom. 
Moore, assigned Columbia-Southern 
Chemical Corp. Sept. 1960. Cana- 
dian 604,564, 
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You won't break off 


when you weld with... 


new STOODY 
NICKEL MANGANESE 


Powder Coating 


Wherever you need manganese give this new 
Stoody electrode try! Stoody Nickel Manganese 
with iron powder coating designed for both 
strength welds and build-up. Makes fast, dense de- 
posits with smooth arc action. Slag lifts easily leav- 
ing clean, bright metal ready for multiple passes. 


Strength? Just check these physical properties 
based tests independent laboratory. 


PHYSICAL PROPERTIES 


Straight Polarity Reverse Polarity 
Tensile Strength 119,000 psi 111,000 psi 
Yield Strength 67,000 psi 66,000 psi 
Elongation 55% 37.5% 


pass manganese steel; 
deposited—15 work-hardened—48 Rc. 
Two passes manganese steel; 
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Tooth with re-pointer welded 


iron powder coating. 
Hard-facing upper part tooth 
still good condition. 


with manual Stoody Nickel Manganese— 


HARD-FACING ADDS EXTRA TOOTH WEAR 
Cross-hatch manual Stoody applied 
over point. Point had two passes Stoody 
Tube Borium applied manually provide 
utmost protection this area severest wear. 


you join manganese parts build worn 
manganese equipment, make test Stoody 
Nickel Manganese now! Your Stoody Dealer has 
stock. For nearest dealer see the “Yellow 
Pages” write direct. 


STOODY COMPANY 


11930 East Slauson Avenue Whittier, California 
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THIS MONTH MINING (Continued) 
Highlights AMC’s Show 


Exploration costs and organization 
formed the basis for excellent pre- 
Exploration Development Enterprises, 
Toronto. After brief history explo- 
ration and the appearance geophysics, 
aerial surveys, etc., Mr. Springer 
cited some relatively typical costs. 

The Mattagami Syndicate, 
stance, surveyed 600 miles air- 
borne geophysical means five days 
cost approximately $40,000. (Simi- 
lar work the ground would have cost 
about $500,000 and taken three years, 
said.) estimated follow-up costs 
(ground crews with technical knowledge 
and competent supervision and full tac- 
tical equipment) about four times the 
cost the aerial survey. 

The developer Mattagami then of- 
fered the syndicate scheme the best 
working tool help small mines partic- 
ipate major exploration. described 
the working rules one such syndicate 
follows: 

Stage one: Each company named 
representative who would have full au- 
thority act for it, and whose decisions 
would binding upon it, and each 
agreed upon monetary contribution 
the survey. 

Stage two: Upon completion the 
survey, the partners decided what funds 
were available for ground survey and 
which anomalies warranted such search. 
Any partner desirous leaving the 
syndicate this stage forfeited all in- 
terest. 

Stage three: was decided con- 
tinue with given project, more funds 
were provided. 

Stage four: was decided that 
property existed, company was formed, 
further financing obtained sale 
stock, and the partners would receive 
vendor stock for their interest. 


discussing mixtures, Donald 
Stromquist Coal Chemical Sales, U.S. 
Steel, noted use ammonium nitrate 
and fuel oil mixing procedures many 
mines where the operators did their own 
mixing and saved premium cost, 
obtained even greater savings pur- 
chasing bulk. the latter area, 
said, one firm unloads 
cars via under-the-track auger 
wooden bin. The bulk-loading truck re- 
ceives the and loads the hole di- 
rectly while oil sprayed into the 
flowing material. Another firm obtains 
excellent mixtures with two vinyl-lined 
cement mixtures less than min- 
utes; and Nevada firm has spotted 
its bins that gravity provides power for 
most the movement the loading 
site the truck and “the hole loader 
constructed internally with sloped 
surfaces that the ammonium nitrate falls 
again gravity when desired into 
attached measuring container, out the 
container against metered spray oil 
and into the borehole.” Other innova- 
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tions cover use molasses and sugar 
and water, TNT and other borates and 
nitrates various proportions slur- 
ries for densities ranging from 1.4 
1.7, and unique loading techniques. 


The challenge modern mines, ac- 
cording Prof. Howard Hartman, 
head the mining department the 
Pennsylvania State University, 
raise its sights the field dust con- 
trol from alleviation individual haz- 
ardous conditions underground action 
the whole broad area mine air 
conditioning; that is, beyond mere 
ventilation control quantity, quality 
and temperature-humidity air. 

well-documented study gases, 
liquid particulates and dusts, Prof. Hart- 
man called for stringent control meas- 
ures against all dusts, even those now 
considered only nuisance dusts, and 
offered number principles mine 
dust control. offered particular en- 
couragement programs which prevent 
dust from becoming air-borne the 
first the solid contaminant 
becomes airborne, the control task be- 
comes immeasurably more difficult and 
costly.” 


Koepe hoist installation the Bristol 
mine Inland Steel Co. which will per- 
mit the iron mining company sink its 
shaft from the 1650 level 1900, and 
even another 250 the future was 
described James Gronseth, me- 
chanical engineer Inland’s iron min- 
ing department. Conversion from single 
drum hoists friction hoisting present- 
numerous problems, including sig- 
nificant change rope size, switch 
from Kimberley-type skips bottom 
dump skips, compensation for the shaft 
having gone out plumb because 
subsidence, increase total suspended 
load, galvanization hoist ropes pre- 
vent corrosion since grease would cut 
friction, and hence, efficiency, introduc- 
tion “PVC” material the drum. 
Other minor corrections had made 
once the system was operation, in- 
cluding number electrical relays 
and interlocks. 

But the desired effects were accom- 
plished: The converted Bristol system 
now reaches 250 deeper and hoisting 
capacity has increased some 35%, the 
speaker said. “The increased loads 
the hoists and headframe were handled 
with minor reinforcing and the misalign- 
shaft has not presented any tail rope 
problems.” 


“It's good place work, it’s clean, 
safe, efficient, and it’s profitable.” With 
that exciting summary, Gordon Craig, 
mill superintendent the Lucky Friday 
mill, wound comprehensive report 
the construction Hecla Mining 

Co.’s new plant near Mullan. 
The mill and surface plant are strik- 
ing evidence what can accomplish- 
(Continued 123) 


KUNO DOERR, JR., president South- 

ern Peru Copper Corp. Toquepala, 

died Oct. Lima, Peru. Mr. Doerr 

spent his entire business career with 

Asarco and was manager the Garfield 

smelter when received appointment 
the Toquepala project 1958. 


Hack Plans 500-tpd Plant 
For Schroeckingerite 


AMAZINGLY SIMPLE process for pro- 
ducing yellow cake, and one which will 
perform about one-half the present 
costs Western uranium mills has been 
designed Hack, president Hack 
Engineering Co., Denver. 

plant which the firm will build 
for Lucky June Mining Co. near Raw- 
lins, Wyo., schroeckingerite ore will 
and pug mill, screened, agitated for 
about two hours with 
decanted and thickened. The Lucky 
June plant was first outlined 150- 
tpd operation, but may increased 
500 tpd current negotiations are suc- 
cessful. 

The Hack reagent, which costs less 
than 20¢ per ton ore processed, re- 
quires stainless steel rubber-lined 
equipment produce 70- 80% 
yellow cake from the 0.6- 0.7% ore. 
The process has not been applied 
other than schroeckingerite ores. 


Colorado Panel 
Studies Drilling, Firing 


THE TENTH Annual Drilling Blasting 
Symposium, held late last month under 
the auspices the University Minne- 
sota, Pennsylvania State University and 
the Colorado School Mines, Golden 
introduced number trends mine 
art and practice. 

Future issues E&MJ will present de- 
tailed discussions some the high- 
lights the meeting, including: the 
trend toward smaller (and inclined) blast 
holes for open pits; improved mixtures 
and techniques use; studies 
down-the-hole and rotary percussion 
drilling. 
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The earth moving industry 
looks 


The right design, the the right 
shape make ESCO Points and Adapters 
right for every digging condition. 


Electric Steel Foundry Co., oREGON 


See reverse for shapes and size range> 


1% 


Here are the points 


ESCO 12M Points are the toughest you can buy. De- 
veloped through years research for the construction 
industry, cast ESCO 12M carefully heat treated 
produce the finest steel made for the severe shock and 
abrasion encountered points and adapters. 


12M 
ALLOY STEEL 


RIGID QUALITY 
CONTROL TESTS 
ASSURE 
TOUGHNESS, 
HARDNESS 


POINT SHAPES 


You can select from eight different shapes 
find the point that matches your digging con- 
ditions. ESCO Points are designed bucket 
and excavation specialists who know how 
achieve top digging performance. The self 
sharpening design ESCO Point makes 
start sharp and stay sharp. 


Every ESCO Point Brinell tested 
assure the exact degree shock-absorb- 
ing toughness and abrasion-resisting 
hardness for longer digging life. sure 


look for the Brinell mark every 
ESCO Point you buy. 


ESCO Points and Adapters 
for all digging equipment 


Your local ESCO dealer can supply Points and 
Adapters for all your digging needs. using 
ESCO Points and Adapters all your equip- 
ment you can cut costs further reducing your 
point inventory and consolidating purchases. 
Call your ESCO dealer today for details. He’s 
listed the yellow pages your telephone di- 
rectory. Or, write direct. 


LITHO IN U.S.A 


remember... 


AMC (Continued) 


wise management, intelligent de- 
sign engineers and dedicated work 
force relatively small mining com- 
pany. The 400-tpd plant, which can 
expanded 700-tpd, was erected less 
than nine months “for less than $1,000 
per ton-day” crew which had little 
experience mill construction but 
had will the best job possible. 
The present plant model care- 
ful use process controls, intelligent 
layout equipment and materials han- 
dling aids, and judicious simplicity 
flowsheet design. From the ground 
the Lucky Friday crew sought and 
found cost-cutting techniques which in- 
corporated process safeguards. 


Another raise climber, the Joy-Craig 
raise machine, has been introduced 
American mining. Designed eliminate 
timbering while driving raise, 
easily transported and installed 
use speeds the safe movement men 
and materials and from the working 
face the raise, according Joy Mfg. 
Co. (Canada) Ltd. 


powered gasoline electricity, was 
introduced Shelton-Cheney Mining 
Co. Weighing only 2,000 and operat- 
ing closed circuit, the machine can 
handle any type ore, the company 
claims. 


portable concrete guniting rig design- 
for mines and tunnels was featured 
Ridley Inc. Air-powered and 
mine-crew operated, the underground rig 
shoots tph. The company claims 
gives mine operators inexpensive 
method reinforcement that eliminates 
about half the normal bolting and tim- 
bering. 


The iron ore tax burden Minnesota, 
and its restrictive effect upon iron min- 
ing, was discussed Beukema, 
president Steel’s Oliver Iron 
Mining Div., Duluth. general dis- 
cussion modern marketing problems 
and the competition foreign high 
grade ores, Mr. Beukema noted that 
1960 OIM paid the largest Minnesota 
valorem tax its history, time 
when the remaining reserves 
occur were limited and even ques- 
tionable marketable value, and known 
reserves were lowest the division’s 
history. 

The veteran iron ore leader also ad- 
dressed himself the imposition 
tariffs upon iron ore, and noted that 
was unwise look iron ore sepa- 
rate from the steel industry. His final 
plea was for “statesmen-politicians” 
avoid confiscatory and punitive measures 
which will harm the industry the long 
run the cost short-term benefit. 


The need for careful advanced planning 


facilities for open pit operation was 
assistant 


cited Charles Boise, 
superintendent, Isbell Construction Co., 
Sahuarita, Ariz. particular the speak- 
asked for consideration the place- 
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RECOGNIZED THE WORLD OVER for highest accuracy, convenience, 
and unequaled precision throughout the instrument. MOST WIDELY USED 
for first and second order triangulation, and industry and laboratories 
where extremely accurate angle measurements are required. Acces- 
sories are available for astronomical use. 


WILD T-3 
PRECISION THEODOLITE 
One complete line 
superb instruments for Sur- 
veying, Photogrammetry and 
Microscopy. Write 
for booklet T-3. 


WILD HEERBRUGG INSTRUMENTS, PORT WASHINGTON, NEW YORK 
Canada: Wild Canada Ltd., 157 Maclaren St., Ottawa, Ontario 
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Heavy duty construction, operation trunnion bearings, and 
properly designed drive, combine eliminate vibration. And, 
with trunnion bearings, there maintenance problem due 
corrosion and abrasion. 


*Pioneered Mine and Smelter and proven tough iron ore cleaning problems. 


for complete details 


Marcy Heavy Duty Scrubbers 


write 


The Company MANUFACTURING DIVISION 


MINE AND SMELTER SUPPLY 


Albuquerque 
3800 Race St. 11th Ave. 


701 Haines N.W. 


LICENSED MANUFACTURERS AND SALES AGENTS Canada, Australia, Sweden, England, South Africa 


Sales Agents Peru, Chile, Philippine Islands, Japan, New York City (for Continental and 
principal cities the 
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ment maintenance and repair shops 
close the perimeter the pit 
possible. also noted that, while pit 
operation demanded that some installa- 
tion power and water line perma- 
nent, savings time and labor costs 
could had the placement 
much permanent lines good ad- 
vance planning would permit. 


When mine fires get beyond the range 
hand extinguishers, rock dust, fire 
hoses using water chemicals, the 
foam plug can used. Light weight 
equipment, the Hi-Ex system, avail- 
able create the foam plug and drive 
rapidly into the fire zone. 

The foam snuffs out rapid burning 
starving the fire for oxygen, cooling and 
preventing recombustion. forms 
solid “plug” filling the entry and spread- 
ing over objects and around corners 
moves forward. 

Two standard units are available, one 
delivering 12,000 cfm foam and the 
other, 7,000 cfm foam, according the 
manufacturer, Safety Development Corp. 


Salt Lake Meeting Scans 


Exploration Problems 


Range Co., and chairman the explora- 
tion symposium the Rocky Mountain 
Minerals Conference, Salt Lake City, 
Oct. and complimented speakers 
the unusual amount “confidential 
information” which companies allowed 
their representatives give out the 
meeting. 

Sidney Goodwin, vice president New 
Jersey Zinc Co., said that his company 
had spent over 
period find tons zinc— 
discovered. Company objectives are 
discover least pound zinc 
for every pound mined. This will require 
exploration outlay about $2-mil- 
lion per year. This does not cost 
acquiring property. 

Ten major points which engineer 
has consider appraise explora- 
tion venture were listed follows 
Frank Cameron, president St. Joseph 
Lead Co.: 

What are the geologic probabilities 
the property question? 

What are the mining and metallurgi- 
cal requirements effect marketable 
product? 

What will the investment require- 
ments to: (a) prove the deposit, and 
(b) develop and equip for operation? 

What tax liability will the company 
subject to? 

Will the product competitive mar- 
ketwise the assumed cost produc- 
tion? 

What the potential labor supply, 
and what will the requirements for 
housing, etc? 

What will the cost and availabil- 
ity power? 


scrubbing 

less 


What any transportation problems 
are involved.? 

What will the political climate 
which one will have operate, and what 
will the legal status the proposed 
new operation? 

10. What the time required return 
the investment the assumed rate 
production and with the assumed cost? 
Several times during the session, the 
impact Cuba’s expropriation action 
was referred to. Cameron said that Can- 
ada “offers probably the most favorable 
tax climate the Western Hemisphere.” 
Charles Houston, president C.C. Hous- 
ton and Associates, Canada, said.that 
the most favorable place for foreign in- 
vestment “is countries where people 
wear overcoats, and Canada qualifies 
least 75% the time.” said that 
Canada offers most fertile field for 
exploration because the common lan- 
guage and legal concepts, the stable 
ernment, non-punitive tax climate, favor- 
able geologic climate, people who are 
sympathetic mining and the 
funds. 

Pollock, exploration manager, 
American Smelting Refining Co., out- 
lined the steps required bring the To- 
quepala project Southern Peru Min- 


ing Corp. into production from the initial 
exploration phase. Approximately $10- 
million was required complete explora- 
tion and drilling work. Major expendi- 


tures 
venture included $30-million for mill and 
shops, $20-million for the smelter, $38 


may the answer 


you have 
Drying, 
Roasting, 
Calcining 

Decomposing 


Oxidizing Roast Reduction Roast 
MINERS, Molybdenum Sulphide Decomposition Oil Sludge 

Foundry Sand, Carbon, etc. 


Drying 
Drying Uranium-Oxide Precipitate 


Drying Copper Concentrates 
Roasting Uranium-Vanadium Ores Dehydration Alunite 


Incineration Sewage 


Roast 
| 


Many other applications are possible the flexibility 


construction and operation the Skinner Furnace... 


easy carry pocket, belt, car. Direct indirect fired with coal, minus mesh materia 
oil gas 200° 2000° F... precise control 
VERSATILE... Variable rate feed and process 
ideal for preliminary and supplementary tention 100 50,000 
surveying; used compass, transit, retention time per hou 
level, plumb, alidade, clinometer. 
1°; level, slope are equipped work with you your problem... 
grade within 
years experience 

our local engineering supply house 
WRITE FOR CATALOG MINE AND SMELTER SUPPLY 


3800 Race St. 701 Haines N.W. 


LICENSED MANUFACTURERS AND SALES AGENTS in Canada, Australia, Sweden, England, South Africo 


Seles Agents in Peru, Chile, Philippine Islands, Japan, New York City (for Continental Europe) and in 
principal cities of the U. S. 
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800,000 ton Anaconda mills 


Ni-Hard liners good the last 1/4 inch 
mill downtime, slash mill costs 


Here’s photographic proof from the 
Montana mines The Anaconda Co.: 


Ni-Hard liners are good the last 
inch...they keep their contour...they 
provide slow, uniform wear rate... 
they resist abrasion other mill 
liner can. 


twenty Anaconda’s ball mills, 
this perform- 
ance saves many thousands hours 
downtime, many thousands dollars 
and replacement costs. 

The long life and outstanding per- 
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formance Ni-Hard* nickel-chromium- 
iron alloy can the same for your 
mills, too. Try set Ni-Hard liners 
your mills and see for yourself how the 
abrasion- and wear-resistance Ni- 
Hard can cut your downtime, slash your 
costs, increase your tonnage. 

Our detailed 58-page booklet, “Engi- 
neering Properties and Applications 
Ni-Hard” suggests many other ways 


put versatile, long-wearing Ni-Hard 
work profitably. For example, give 
longer life feed spouts, pipe elbows, 
slurry pump liners and impellers, cy- 
clones, and many other parts for ore- 
processing equipment. Say the word and 
glad send you copy. 


*# Registered trademark 


THE INTERNATIONAL NICKEL COMPANY, INC. 
Wall Street New York 


NICKEL MAKES CASTINGS PERFORM BETTER LONGER 


Engineering and Mining Journal—Vol.161,No.11 


‘ g 

. 


Rocky (Continued) 


million for the 44,000-kw power station 
and transmission line, $4-million for 
600-ft pier, $24-million for townsites, 
and $34-million for the 127-mile rail- 
road. 
Technical sessions mining and min- 
eral processing included report rec- 
ent performance data the Anaconda- 
consultant. This unit, powered four 
400-hp, 600-v motors, now hauls 
mph, twice the speed possible 
for conventional diesel haulage. Thus 
possible, Borcherdt said, “make 
pit conform more nearly the shape 
the orebody with haulage laid out 
straight lines and heavy grades instead 
the present lighter grade spiralling 
egress roads which add immeasurably 
stripping ratios. said that Anaconda 
now considering the electric wheel for 
open-pit operations Cananea, Mexico, 
and Chuquicamata, Chile. 
Applications bacterial leaching 
metals from waste dumps were summa- 
Prater, and Last, Kennecott 
Research Center, Salt Lake City. Charts 
showed that the rate extraction 
metals from bacteria 
ples was much higher than for sterile 
samples. one 240-day leaching test 
copper from chalcopyrite, extraction from 
sterile samples was 18%, 
lated samples, 58%. Similarly, one 
250-day leaching test zinc from sam- 
ples containing sphalerite plus pyrite, ex- 
traction from the sterile sample was 
about 0.1 gram zinc, extraction from 
inoculated sample was about grams. 
nodules, containing about 
29% can mined and delivered 
California markets for total cost 
per ton from offshore sea deposits 
compared with $15 per ton current 
market price, according Shaffer, 
professor mining, University Cali- 


You can make connections between 


nodules and the phosphorites sea-floor 

deposits “complex ion-exchange proc- aluminum joining the same different sizes 
esses sea water where during cen- 

turies time hydrous metal copper aluminum 

cipitated and built around debris 

the sea floor—such shark teeth and 

grains calcareous material.” new O-B Cable Connector makes breaks cable connection 
simply with the turning two cap screws. These sturdy fittings are especially 
designed for sections that are picked and moved frequently. 


can add remove sections cable keep pace with fast 
machinery. You can make tap-offs, 3-way connections between cables, 
variety switch and panel minutes! 


THERE HAS BEEN TALK among govern- O-B Cable Connectors give you the advantages 


ment and private circles for cable connections that hook-up disconnect simply. specialist needed... 
several months about “Mexicanization” saves time and labor the job. 


Mexican mining. Recently, three news 


quick-connecting, fast- 
moving, power-connection 
for high speed mine operation 


More and More Mines 


Fear 


items had the mining trade buzzing again Write us...or see your local O-B sales-engineer order the new Cable 

about the trend Mexico “Mexican- Connectors. find—as others have—that they make moving easier, faster, 

ize almost everything big.” and considerably cheaper. Brass Canadian 
The news made foreign mining com- Ohio Brass Company, Ltd., Niagara Falls, Ontario. 


panies more jumpy than usual because 
came the heels the highly pub- 
licized take-over foreign electric 
utility the Mexican government 
the last step toward putting almost all 
electric production and sales the coun- 


HOLAN 


EXPANSION SHELLS AND PLUGS + LINE MATERIALS +- SAFETY 
AND CONTROL EQUIPMENT + ELECTRIC HAULAGE MATERIALS 


10051-M 
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Mexicanization (Continued) 


try federal hands and domestic control. 

First, Minister Eduardo Bustamante, 
head National Patrimony 
announced possible new law make 
easier for mining done Mexi- 
cans. will probably give tax benefits 
those companies having 51% more 
Mexican capital (85% Mexican min- 
ing production control foreign 
companies). 

Bustamante’s statement pointed the 
“Mexicanization” the Pefioles com- 
pany (American Metals-Climax) which 
reorganized, would 51% owned 
Mexican group. 

The deal, however, hinges certain 
“concessions” the government will give 


the company once officially Mexi- 
can hands. The company will agree 
process more and more minerals Mex- 
ico (lead and zinc) and, the deal goes 
through without hitch, the company 
will build $11.2-million zinc mill 
Saltillo, Coahuila. 

the new law puts more pressure 
foreign companies making even 
bigger spread between subsidies and tax 
rebates for Mexican companies and 
foreign-controlled companies, the 
eigners will either have take Mexi- 
can partners 51% basis face 
slow “freeze.” There has been talk 
the new law (but nothing writing yet) 
since last spring. 

One the problems has been get 
any local private Mexican investor 


Dept. M-2 
For over years Manufacturers Spang Weldless Jars and Complete Line Cable 
System Drilling and Fishing Tools for Oil and Gas Wells, Prospect Drilling and Shot Blast Holes. 
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| 
SPANG COMPANY 


Thoroughbreds 


for your string! 


BLAST HOLE 
BITS and 
STEMS 


Sure winners performance and production! 
Spang Bits and Stems, developed skilled 
experts, are safe bet pace the long 
service and economy. Win, place show you 
can sure with Spang. 


CHURN DRILL BITS drill more 


holes per bit lower cost! Fully heat-treated, 
high carbon, molloy steel, 4340 steel. They 
have added strength pin and blade sections 
enable them take the toughest drilling 
conditions stride. Semi-dressed ends speed 
finish-dressing. 


REPLACEMENT BLADE SEC- 


TIONS are for welding the pin and collar 
sections the original bit when has become 
worn from long service. 


SPANG INTEGRAL ROPE SOCKET TYPE 


STEMS with heat treated swivel socket and 
swivel. Drill more drill longer for less with 
these rugged, efficient stems. Made from one 
bar steel with only threaded box joint 
with integral rope socket top the uni- 
formity cuts vibration whipping. Tools turn 
freely the open swivel socket keeping the 
hole round and straight. 


Your inquiries welcome— 
contact your nearest 
dealer write direct to: 


BUTLER, PENNSYLVANIA 


into mining. The government will 
have give healthy tax cuts exports 
and other benefits get any Mexicans 
into the act. Apparently this has been 
promised. The Mexican backers involved 
the deal would not have con- 
sidered there hadn’t been some “in- 
ducement.” 

Besides the news the electricity 
take-over, Bustamante’s speech and the 
deal, there were published ru- 
mors possible government take-over 
the old Fresnillo Co. (part the 
Mexican Corp., which subsidiary 
Goldfield Development Co., New York). 
According company representative 
Mexico City, the rumors were ener- 
getically denied. 

Even so, the mining trade was won- 
dering about Fresnillo. The company 
has had rely heavily government 
subsidy because has deeper and 
deeper its ore scraped out points 
near the surface. 

The company had plan progress 
put much deeper shaft, several thou- 
sand feet, get back into the ore vein. 
According reports Mexico City, 
costs for this and mining general for 
Fresnillo have gone steadily and the 
grade the ore has slipped. 

The government, after World War II, 
was faced with similar situation when 
the Real del Monte Co. Pachuca was 
faced with shutdown because rising 
costs and dropping minerals prices. The 
town depended the mine for its live- 
lihood, the government negotiated 
buy out. 

But the “Mexicanization” Mexican 
mining, according Jose Campillo, 
head the Mexican Mining Chamber, 
does not mean “socialization.” means, 
said, effort make mining inter- 
esting enough local investors that 
they can buy into the foreign companies 
via partnerships. The government’s entry 
into mining the past, was shown 
the Real Del Monte case, was done 
last resort keep local workers and 
even whole towns from suddenly being 
cut off from all income. 

The case for Mexican mining (mostly 
metallic minerals, non metallics such 
sulphur and fluorspar have been doing 
reasonably well) serious one. Rising 
costs and dropping world prices have 
put the squeeze the big exporters. 
Many small operators haven’t been able 
keep up. 

The government has been taking 
tax all mineral products shipped out, 
partly good income earner and 
partly safeguard against depletion. 
The margin for profit and the gloomy 
world market picture has kept Mexican 
investors away from mining. Now, 
hoped local capital can pulled 
tax breaks. 


~ 


Venezuela Tightens 
Minerals Policy 


INCREASING RESTRICTIONS private min- 
ing activity Venezuela are reflected 
declaration minerals policy released 
the Minister Mines Hydrocar- 
bons, Juan Pablo Perez Alfonzo. 
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14-YARD SCRAPERS 
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The world’s most complete line hydraulic drives 


Over 980 Models Used 108 
100 525 Equipment 
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possible twin Allison 
CT-3340 Drives this Euclid 
TS-14 every operation 
smoother. Production much 100% 
higher, cost per yard 50% less, than for scrapers 
pulled tractors. 


STRADDLE CARRIERS 


Does It” for 
with Allison CT-3340 
Drive, this Gerlinger Material Handler 
starts 20- and 30-ton loads slick 
whistle for Eastern steel producer. Unit 
works hours day, five days week, has 
cut steel handling costs 50%. 


ANY 125-175 H.P. UNIT 


Small off-highway trucks, fire trucks, airport tow tractors, 
graders—a whole long list equipment becomes better equip- 
ment with Allison CT-3340 


This torque converter-hydraulic transmission team has 
speeds forward, reverse—converter-driven PTO—drive line 
parking brake—full power shifts all speeds—optional lockup 
clutch—can direct remote engine mounted. 


Want more information? Send for the fact-packed CT-3340 
brochure today. 


Allison Division General Motors 
Dept. Indianapolis, Indiana 


Please send application data your 
CT-3340 Drive. 


Name 


Title 


Company. 


Address. 


City State. 
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Venezuela (Continued) 


The declaration, which the most 


comprehensive statement official min- 
ing policy date, warns that concession 
holders run the risk losing their rights 


case failure comply strictly with 


legal dispositions. This statement comes 
The Time-and the heels concessions concellations 
effecting Hanna Co., Republic 
Job-Proven Method and International Nickel 
Co. 
Reducing Piping Costs Perez Alfonzo also announced that his 


government considering change 
the mining law that would award 
“premium” mineral prospectors, in- 
stead the right develop their claims. 
further details the proposal were 

What was made clear the minister 
the Venezuelan policy that “the sub- 
surface mineral wealth the common 
property the Venezuelan people, who 
have inalienable right it. Conces- 
sions for the exploitation hydrocar- 
bons minerals provide limited rights, 
over which the eminent domain the 
state remains permanent vigilance.” 

Here are highlights the Govern- 
ment’s get-tough policy: 

Venezuela will grant more iron 
ore concessions. “And will take care 
recover from private interests who are 
careless their rights, those concessions 
which are effect and which not 


Let the Victaulic Method save you money piping costs. 
Whatever piping material you choose, Victaulic can join 
and provide fittings. You save material cost, in- 
stallation time, and reduced piping maintenance cost. 


Couplings Rigid Couplings 


comply strictly with legal provisions.” 
The official policy producing iron 
ore within Venezuela the future “im- 

plies consequent policy with respect 
other minerals such nickel and man- 
ganese which are interest the pro- 


duction steel.” Concessions will not 
granted for these minerals either, and 
those effect will get the same close 
surveillance aimed iron ore. 

Bauxite concessions will cease also. 
this case, the reason not because 
the existence proved reserves, but 
the country’s hydroelectric potential 


which the state would base any exploita- 
tion the mineral. 
Malleable fron Fittings Stainless Steel Fittings Venezuela will not grant conces- 


sions geothermal potential established 
the Pilar region Sucre State. 
The government plans use natural 
steam the area for generating electric 
power. 


Fletcher Calls For 
Lead-Zine Tariffs 


ANDREW FLETCHER, chairman, St. Joseph 
Lead Co., has proposed replacing the 
fixed-quota system lead-zinc imports 
with tariff system “until such time 
consumption outside the U.S. catches 
with production.” 

Speaking before the regional conven- 
tion the St. Louis Society Financial 
Analysts, Fletcher summarized the politi- 
cal problems the industry with com- 
ments the Paley Report. 

“In their report, published 1952, 
this group developed conclusions in- 
clude, among other things, that the 
was rapidly becoming have-not nation 
lead and zinc, and that foreign sources 
metals should encouraged ener- 


Plastic Fittings 


Fittings Tools Tools. 


For complete information any product, write: 


VICTAULIC 


COMPANY AMERICA 
Dept. 24-11, Box 509, Elizabeth, 


Plug Valves 
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ROEBLING ROYAL BLUE WIRE ROPE 


PUT LOT WORK INTO IT—YOU GET LOT WORK OUT 


This happens the inside view Roebling Royal Blue its core has been 
removed show the uniformity and symmetry the rope structure. You see 
how concerned are with internal security. 


have be. make sure that Royal Blue will live the day-to-day 
demands made upon it. High stresses and. unavoidable overloads, abrasion, 
fatigue, impact, crushing, sheave pressures and abusive drum-winding, name 
the major ones. 


Royal Blue goes through many inspections and tests—both internal and external 
—before reporting work. This way sure that the rope build will 
what sell do. These quality-control measures are your assurance that 
Royal Blue made save you money anyway you look it. 


For details about hard-working Royal Blue, ask your wire rope distributor 
write Roebling’s Wire Rope Division, Trenton New Jersey. 


Branch Offices in Principal Cities « John A. Roebling'’s Sons Division * The Colorado Fuel and iron Corporation 
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ip 
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years without accident. 

Uses trolley for fast climbing 10% grade. Small auxiliary diesel- 
electric generator may used for level track. With steel wheels steel 
rails, tractive effort required 
ton 10% grade. 

Controlled speed with electric braking down 10% 
and wheel wear. Capacities 1000 3000 HP. 


per ton level track, and per 


grade. Saves brake shoe 


PACK TRAIN uses rail all way for lowest transportation cost. Dumps 
either side all once one time. 


250 DIFFERENTIAL two-way side dump WAGON TRAIN 


convenient way unload. ton highway train (15 tons each wagon). 
800 ton off-highway train (30 tons each wagon). Light weight 


trains haul heavy loads. 


DIFFERENTIAL COMPANY 


DANIEL FLOWERS, FINDLAY, OHIO FRED FLOWERS, PRES. 
2100 ESPERSON BUILDING BOX 
HOUSTON TEXAS 


FINDLAY, 
CAPITAL 2-7253 


BUILDERS SIDE DUMP 
VEHICLES SINCE 1915 

Railway Air Dump Cars 
Mine Haulage Equipment 


Locomotives and Mine Cars 


DIFFERENTIAL 
RAIL TRAIN WAGON TRAIN 


Rent Differential WAGON TRAINS from DIFCO, Findlay, Ohio 


PATENTED 


and down 10% grade with DIFFERENTIAL ELECTRIC WHEELS for 


Fletcher (Continued) 


getically. The first idea has since been 
questioned, for example, our own 
discoveries substantial lead orebodies 
here Missouri. The second idea has 
proved harmful that the encourage- 
ment foreign producers has resulted 
repeated floods surplus lead and 
zinc from abroad that recent years 
have depressed U.S. metal markets and 
closed many domestic lead and zinc 
mines. 

“Lead and zinc can produced more 
cheaply outside the U.S. inside. 
This fact life arises not much from 
low foreign wage scales from the 
richer orebodies available foreign 
producers. Australia, for example, 
ton ore from the Broken Hill area 
will yield about ten times much lead 
and zinc metal will ton ore from 
St. Joe’s mines Southeast Missouri. 
Actually, our mining costs terms 
dollars per ton ore compare favorably 
with theirs, but terms dollars per 
ton metal produced, their higher grade 
ore gives them powerful competitive 
advantage, even though their transport 
expense the U.S. markets high.” 

“With this built-in cost advantage, and 
under; the stimulus furnished 
Paley Commission’s report, foreign pro- 
ducers increased production 
their surplus metal the U.S., the most 
favorable world market open them.” 

Fletcher said, “If were possible 
adopt flexible quota program, would 
give the domestic industry reasonable 
protection, but one has yet been able 
make fixed quota system work sat- 
isfactorily. 

“In our opinion, proper system 
tariffs lead and zinc imports could 
devised that would solve the problem 
most equitably.” 


British Columbia Changes 
Iron Ore Royalty System 


$30-MILLION INVESTMENT and 
the creation nearly 2,000 jobs could 
result from British Co- 
lumbia order-in-council which revises the 
reserve and royalty system iron ore, 
according Charles Mitchell, Secretary 
the Mining Association British 
Columbia. 

First change the removal the 
“50% reserve,” which stated that 50% 
ore property belonged the govern- 
ment and had left the ground— 
applied claims held location 
lease, though not 
claims. 

“The rule doubled company’s de- 
velopment costs. you blocked out 
million tons ore and spent $1-million, 
but had leave half the ground, 
meant your cost was ton instead 
ton”, Mitchell explained. 

The second change the basis 
computing royalties. This based 
per ton iron contained the ore. 
However, the ore will now deemed 
contain 50% iron, even though must 
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Traylor engineers were called design this modern 450’ 
kiln for Canada Cement Co. This kiln features many Traylor 
pioneered developments which decrease down time and in- 
crease production. has full-thrust roller mechanism and 
roller supports tied together that rigid mounting ob- 
tained insuring better kiln operation. The riding ring mount- 
machined steel pads which hold the ring securely 
place but allow full-floating action, continuous operation and 
low maintenance. 

Write outlining your kiln requirements for recommendations 
Traylor engineers and for Bulletin No. 1115. 


This kiln the Canada Cement Company Montreal 
12’ 450’. Seven roller supports keep its 450 foot 
length steady easy alignment. 


TRAYLOR ENGINEERING MANUFACTURING 


DIVISION FULLER COMPANY 
MILL STREET, ALLENTOWN, PA. 


Sales Offices: New York Chicago San Francisco 


1553 Canadian Mfr.: Canadian Vickers, Ltd., Montreal, 


TKA-11 
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Only J.K.S. Can Give This Big Plus Value 


OND DRILL BITS 


Newest and Best 
Diamond Drill Bits For 
Every Drilling Need 
Surface set and im- 
pregnated coring bits—concave 
bits— pilot bits—thin wall coring 
bits—reaming shells—casing bits. 


Murray Hill 
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rarest kind expert... 
grade 


ists who buy and 
industrial diamonds. 


Few things vary much quality 
diamonds. one knows this better than Smit 
Sons, where veteran staff specialists 
select the diamonds that give J.K.S. Diamond Drill 
Bits their exceptional cutting properties and long 
life. 


Many these men, and their fathers before them, 
have spent their lives with Smit diamond 
experts. Theirs one the rarest skills the 
world skill that makes continuous contribu- 
tion the worldwide reputation J.K.S. Diamond 
Drill Bits for giving more footage every type 
formation lowest costs. 


Send today for J.K.S. Catalog #60, 
see your field representative. 


First Experience and Service 


Smit Sons, inc. 
Home Office and 
New Jersey 


(Continued) 


concentrated around 64% mar- 
ketable. will also paid the basis 
short ton 2,000 Ib. addition, half 
the royalty will rebated help find 
new ore deposi.s and build reserves. 

The new formula reduces the average 
royalty about 23c per short ton and 
will help make the B.C. output com- 
petitive with ore from Malaya, South 
America and the 

The cabinet’s decision cancels two pre- 
vious orders. One asserted government 
ownership half the ore, and the other 
put reserve the staking claims. 
Purpose the restrictions was con- 
serve iron ore for possible creation 
B.C. steel industry, which now assured. 
Consolidated Mining Smelting Co. 
building steel mill use the tailings 
from its Sullivan mine. 


THE 
ALASKA 


The Alaska State Div. Lands and Div. 
Mines Minerals will hold joint pub- 
lic hearings five cities during the month 
proposed State mining regulations. 
Reason for the hearings get the 
views and opinions miners, prospec- 
tors, and other interested persons 
regulations that will govern mining rights 
and mining leases State-owned land. 


ARIZONA 


Old Nevada Mining Corp. has sold three 
copper-gold mines, miles southwest 
Aguila, group investors headed 
Philip Allor Las Vegas, Nev. Cost 
the deal, which included the Copper 
Star, Blue Sahara, and Horseshoe mines, 
was $200,000. 


CALIFORNIA 


syndicate local buyers has purchased 
the New Almaden Mines near San Jose 
for undisclosed sum well the mil- 
lions. One the country’s most prolific 
sources quicksilver, the mines produce 
average 1,000 flasks annually. 
Since 1846 more than 1.1-million flasks 
mercury have come from the property. 


COLORADO 


Don Peaker, president and treasurer 
U.S. Beryllium Corp., said annuai 
stockholders meeting that his company 
“has more commercial grade beryllium 
ore mined, stockpiled and blocked-out 
underground than any other beryllium 
mining operation the U.S.” re- 
vealed that Beryllium Corp. has leased 
the old Red Skin Mine, former gold 
and silver operation northeast the 
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Here's how the 
LO-380 Saves 
Cuts Repairs! 


(1) Inlet reed valve 
meters air into the 
oil-resistant bellows 


(2) which creates 
pressure that forces 
regulated amount 
oil through porting 
connected the needle 
valve (3) and the 
porting connecting 
the outlet reed valve 
(4) through which oil 
injected into the 
air stream. 


(5) Set screw permits 
easy external adjustment 
oil feed during 
operation. 


assures correct oil feed 
for all air flows 


liminates oil waste. 


bellows (2) expand and 
contact the shut-off 


until the valve reaches 
the automatic shut-off 
position. 


EMPTY OILER 
SHUTS OFF 


That’s right! never burn out air tool with the new 
Roi LO-380 the job! When the oiler runs dry, auto- 
matically shuts off the air! The “no oil air” design 
prevents unnecessary wear critical parts cuts repair 
bills extends tool life! 


The new line oiler assures positive lubrication for air tools 
flowing until you shut the air off, until the empty oiler 
shuts off automatically. Metered oil flow provides excep- 
tional economy, prevents oil splurges. matter fact, 
the LO-380 will pay for itself short time through oil 


AIR TOOLS 
Oiler permits easy external adjustment oil feed pro- 


vides full one-pint capacity. Lightweight only it’s 

easy use, easy move—operates any position. Oiler can 

refilled under pressure while air tool operation. 
Contact your nearest Roi distributor for 

write Roi Division, Westinghouse Air Brake 

Sidney, Ohio. 
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MOBILE DRILL 


‘the 
truly PORTABLE 


Pre-bid drilling* 


Foundation testing 


Minerals prospecting* 


MULTI-PURPOSE 


ROTARY 


First its kind with “big rig” 
rotary drive for fast, economi- 
cal subsurface exploration 
and production drilling 
soils, rock and concrete. Pre- 
cision engineered tough, 
high-tensile alloys for light- 
weight strength, easy han- 
dling and all around utility. 


READY FOR ACTION ANYTIME ANYWHERE! 


Borrow exploration* Dewatering* 
Post holes 

Concrete drilling 
Handles standard sampling and testing tools. 


Horizontal 
boring* 


Versatile MINUTEMAN handles augers from 12” diameter; 
drives diameter augers 30’ depths. Total price for MINUTEMAN 
Basic Auger Package complete with all tools needed auger diam- 
eter holes 25’ deep and handle jobs marked (*) above only $1,485 


F.O.B. Indianapolis. 


MINUTEMAN features include: 
6.5 engine Twin shafts, 8-speeds 
Diaphragm carburetor for any-angle 
drilling Power manual feed both 
and out hole 44” continuous stroke 
Wheel mount Lock Grip vertical 
horizontal anchoring Easily 
adapted for truck trailer mounting. 


When equipped for core 
drilling, the MINUTEMAN 
drives EW core barrels to 200’. 


When equipped for con- 
crete drilling, the MINUTE- 
MAN extracts cores from 1” 
to 8” in diameter. 


MINUTEMAN 
4-page brochure 
gives specifica- 
tions, tool options 
and operating fea- 
tures. Write today 
for your copy... 


MOBILE DRILLING, INC. 


Dept. 960 North Pennsylvania Street 
Indianapolis Indiana, U.S.A. 


Colorado (Continued) 


firm’s present Boomer Mine holding 
effort increase mining potential. 


DELAWARE 


Bestwall Gypsum Co. has begun construc- 
tion $7.5-million plant the Wilm- 
ington Marine Terminal, inaugurating the 
company’s first manufacturing installation 
the mid-Atlantic coast. 


IDAHO 


The Lexington Silver-Lead Mines, Inc., 
has reopened 1,000-ft tunnel 
Hibernia property near Mullan, Idaho, 
explore lead-silver showing. 


report the Idaho Bureau Mines 
and Geology and the University Idaho 
College Mines indicates that Idaho has 
large reserves thorium. The report, 
based studies carried out the bur- 
eau during the past few years, points out 
that Idaho’s thorium mostly thorite, 
instead monazite, the mineral from 
which most thorium has been produced. 

Principal sources thorite are Hall 
mountain Boundary County and the 
Lemhi Pass area. Northwest Prospecting 
and Development Co., Spokane, has 
leased the old Golden Sceptre mine 
Hall mountain where first discoveries 
were made 1955. The bureau’s report 
indicates that experiments with ore from 
the Hall Mountain area show that 
marketable product can obtained 
economical gravity concentration meth- 
ods. The report said that flotation and 
hydraulic classification tests the Lemhi 
Pass ore did not yield satisfactory re- 
coveries. 


landmark northern Idaho, the old 
compressor the American Smelting 
Refining Co.’s Morning mine Mullan, 
has disappeared the dismantling and 
razing the structure this fall. once 
housed the largest water wheel ever built 
and was used supply air for the mile- 
deep workings the Morning mine. The 
compressor building was erected 1900. 


Beryllium International Inc. has acquired 
option the original discovery 
claims Kenneth Liddiard, Idaho pros- 
pector who made the recent beryllium 
discovery the Sawtooth Mountain 
area. (E&MJ, Oct. 1960, 158.) The 
company plans immediate work the 
site determine the extent the dis- 
covery and the possible extent the 
granite which the aquamarine pref- 
erentially occurs. 


MICHIGAN 


The Michigan Tax 
granted Pickands—Mather Co. reductions 
totaling $1,725,000 assessed values 
its mining properties Gogebic County. 
The commission said its investigation 
the area “revealed some glaring discrep- 
ancies assessed valuations, which in- 
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you can buy... 


and are the most economical the long run! 


These are broad claims—but they have been proved beyond question 
countless laboratory tests and confirmed the actual experience leading 
mill and hoist operators and engineers. 


Falk ring gears transfer the gear tooth load directly the shell flange 
mill hoist. They are correctly designed and rugged proportions for 
maximum rigidity and accuracy. These helical gears—with extra-depth, 
extra-capacity teeth—provide single-mesh, high reduction ratio drive giv- 
ing you these advantages: 


Gear efficiency 98+% (see column right) 

High motor speeds—hence saving motor and power costs 

Smooth helical gear action 

Maximum resistance against abrasive wear 

Longer service life gears and driving and driven machinery 

This all adds the highest efficiency and greatest over-all economy. 


compromise with quality your gearing. Insist upon Helical Gears 
FALK—the country’s pioneer and leading supplier precision gearing. 


Consult any Falk representative—also, write for 
Engineering Report 6170, “Advantages Helical Gearing.” 


THE FALK CORPORATION, 3001 CANAL ST., MILWAUKEE WISCONSIN 


GEAR EFFICIENCY PROVED 
SPECIAL LABORATORY TESTS 


the Falk Mechanical Test Laboratory, 
continual full-load tests helical gears 
and gear units are conducted provide 
accurate data gear efficiency, ca- 
pacity and lubrication. 

The above photo shows the use 
special testing equipment obtain data 
mechanical efficiencies Falk helical 
gears. Tooth pressures corresponding 
rated capacity and speed are applied 
through loading device equipped with 
strain gages for accurate load measure- 
ment. Power losses are determined 
accurately calibrated torque meter 
the connecting shaft the motor. 

Test data show the average tooth- 
mesh loss for single-reduction set 
Falk Helical Gears less than 
the rated capacity. Thus, the efficiency 
proof that Falk Helical Gearing the 
most efficient obtainable. 


FALK registered trademark 
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FROM PIT STOCKPILE... 
DIG and HAUL for 


WITH 
SLACKLINE 


Operating costs low per yd. for labor, power and 
maintenance are reported Slackline Cableway owners 


when digging free-caving material average depth and 
haul distances. 


These low costs are achieved using just one machine— 
the new Sauerman Slackline Cableway. Multiple equipment 
not needed supply your required tonnage. For example, 

average haul and digging depth, single medium size 
machine will charge 200 tph. plant. 


The high Slackline mast permits building large pile which 
can supply plant demands through plate feeder and 

tunnel conveyor, front-end loader clamshell. The new 
Sauerman torque converter diesel-hoist automatically 

matches power load demands and designed for continuous 
duty. Fluid drive cushions out shock loads reduce fuel 

and maintenance costs, extend cable life. 


Increasing land values and depleting resources make 
necessary get all the material out your deposit. You can 
this with Sauerman Slackline. The machine will dig 
from ground level deep under water and keep your plant 
running additional years the lowest possible operating 
cost. Several pits are now operating Slacklines 1000-ft. 
spans with average hauls 500 700 ft. and from 

100-ft. depths. 


Write call, giving your tonnage requirements, depth and 
length deposit—if available. will promptly supply more 
information Slackline Cableways, and show you how 


626 28th AVE. 
BROS., INC. 


Linden 4-4892 @ Cable CABEX—Bellwood, Illinois 
Scrapers Slackline and Tautline Durolite Blocks 


Michigan (Continued) 


uniformity.” 


The Chicago North Western Railway 
has proposed reduced rates iron ore 
all-rail shipments lots cars 
more from the Gogebic Range Upper 
Michigan steel mills Granite City, 

The new rate schedule, filed with the 
Interstate Commerce Commission, would 
reduce the prevailing $4.55 ton rate 
$4. 

Fitzpatrick, North Western presi- 
dent, said the reduction was designed 
help ores from the Gogebic Range com- 
pete with increasing competition from 
South American ores shipped Granite 
City through Gulf ports and the Mis- 
sissippi River. 


The U.S. rare-earth ion- 
exchange facility, recently declared sur- 
plus the Atomic Energy Commission, 
came into the private ownership 
Michigan Chemical Corp. open bid- 
ding sale. The unit, believed the 
largest its kind the world, was 
built Michigan Chemical and lo- 
cated within the company’s St. Louis, 
Michigan, plant area. 


MINNESOTA 


For the first time more than years, 
the Portsmouth mine the Hanna 
Co. Crosby the Cuyuna range 
idle. Neither the pit nor the sintering 
plant has been operated 1960, but 
the mine’s washing plant being em- 
ployed treat some the ore from the 
Robert mine. 

Hanna operating five mines the 
Cuyuna range: the Alstead, Feigh and 
Huntington Ironton; the Musser 
Trommald Village and the Robert 
Cuyuna Village. 


The new concentration plant the Sher- 
man mine near Chisholm, Oliver Iron 
Mining Div., underway. Expected 
completed for the 1961 season, the 
plant will include scrubber-wash section 
and heavy media equipment, cyclones and 
spirals, The plant will serve the Sherman 
group mines. 


The state Minnesota, October 
granted lease the Mississippi No. 
mine, near Keewatin, the Hanna 
Co. The lease extends the year 2008, 
and the State will receive royalties rang- 
ing from $1.19 $1.62 per ton. The 
Mississippi No. which has shipped 
total 3,483,005 tons, was operated 
the Hanna Co. 1942-49; the 
Haley-Young Mining Co. 1952; the 
Missco Mining Co. 1953, and the 
Pacific Isle Mining Co. 1955-57. The 
last shipment, 83,914 tons, was made 
1957. Estimated remaining tonnage 
186,992 tons. 


MONTANA 


leveling survey between several local- 
ities Montana under way 11- 
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Giant Lima 2400 dragline equipped with 7-yd. bucket moves estimated 3000 yd. 9-hr. shift. 


7-yd. LIMA dragline works hours daily; 
maintenance less than *50 years! 


“The Lima 2400 dragline the best equipment buy 
ever made. recovers about 500 tons coal day, 
working 10- and 9-hour shift. Yet maintenance costs 
years have amounted less than $50.” 


Outwear, outlast, outstrip 


checked before bought the Lima—for money, 
Limas are bigger, heavier and better built than compa- 
rable rigs other makes. From wide, heavy duty brake 
and clutch bands shock-reducing torque converter, 
the 2400 designed outwear, outlast and outstrip 
other machines the market. 

was impressed the field service that the factory 
engineers provided adjusting the new machine for me. 
They also saw that operators were thoroughly 
familiar with the 2400. Both parts and service from fac- 


tory and distributor are excellent. also have Lima 
Type Paymaster. Both Limas have proven high 
performance, low maintenance machines.” From report 
the Harold Siegel Coal Company, Clarion, Pa. 


Make more money 


Chances are Lima could help you make more money 
stepping production and reducing operating costs 
because its low maintenance requirements. Get the 
facts about Limas before you buy your next machine. 
There’s type and size exactly right for your needs. Vari- 
able capacity draglines; shovels yd.; crawler cranes 
140 tons, tons rubber. For complete informa- 
tion, see your nearby distributor write Construction 
Equipment Division, Baldwin-Lima-Hamilton Corpora- 
tion, Lima, Ohio. 


DISTRIBUTORS PRINCIPAL CITIES THE WORLD 


Construction Equipment Division, Lima, Ohio 


LIMA: 


6027A 


Crushing, Screening and Washing Equipment 
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and 


overloads, 


“Auto-Raise.” 


Hardinge Su- 
perposed Thickener installa- 
tion Canadian lead-zinc 
concentrator. The sludge out- 
let for the upper unit can 
seen the top the picture. 
Note froth ring unit, 


SEPARATORS 


For flotation concentrates thickening ahead 
filtering—or for tailings disposal reclama- 
tion, Hardinge Thickeners provide: 


avoid lost production from 


Manual power raise supplement 


for all 


clarifying, 
thickening and 
de-sliming 
operations. 


Replaceable ring-type ball bearing support 
for rotating 


Spiral rakes for maximum underflow density. 


Also available are froth rakes for froth-free 
overflow and superposed type tank construc- 
tion for minimum floor space 
economy. Complete specifications request. 
Bulletin 31-E-1. 


NEW YORK 
TORONTO 
CHICAGO 
HIBBING 
SALT LAKE CITY 


HOUSTON 
LAKELAND 
BIRMINGHAM 


SAN FRANCISCO 


Montana (Continued) 


man field party the U.S. Coast and 
Geodetic Survey. Covering area ex- 
tending from Bozeman West Yellow- 
stone, West Yellowstone Mammoth 
Hot Springs, Wyo., Livingston Boze- 
man and Monida Divide, the survey 
will determine exact elevations select- 
points above sea level basis for 
topographic maps and charts. 


Gov. Hugo Aronson Montana re- 
cently accepted 22,000-acre Lubrecht ex- 
perimental forest for Montana State Uni- 
versity from Anaconda Co. The experi- 
mental forest will sustain cutting 
over one million board per year. 


Clyde Weed, chairman the board 
directors the Anaconda Co., told 
Butte civic luncheon that the company 
will spend more than $20-million the 
Butte area improve underground and 
surface mining facilities. said that 
plans call for increased mechanization 
and automation and that higher degree 
skill will required work the 
operation. 


The Bureau Land Management’s Mon- 
tana office will begin legal action 
decide the ownership certain surface 
rights unpatented mining claims 
public lands Meagher County. Only 
unpatented claims located before July 23, 
1955 will affected the action. 


Anaconda Co. has announced changes 
some sections the Butte, Anaconda 
and Pacific Railway Butte Hill serv- 
ice future zinc ore production and 
bring tailing fill the Mountain Con 
Mine. 

Development work presently being 
done the Black Rock-Elm Orlu low 
grade zinc block caving project, which 
will serviced through the Badger shaft. 
Zinc ore production may begin about the 
first the year. 

Changing the railroad line involves 
grade east the Mountain Con. The 
project will require 70,000 bor- 
row fill and 15,000 excavation. 


Claud Fike, retired farmer, has dis- 
covered four-ton chunk Jade from 
nearby Green Mountains. Fike, who had 
get winch truck bring the boulder 
back Riverton, Wyo., where rests 
his front lawn, believes the largest 
single rock jade ever recovered. 


NEVADA 


Bear Creek Mining Co., domestic explo- 
ration subsidiary Kennecott Copper 
Corp., core drilling search for cop- 
per the Lane City area White Pine 
County. 

Results the program have not been 
disclosed Bear Creek, although the 
firm, along with Nevada Mines Div. 
Kennecott Copper Corp., has been busily 
acquiring properties the Lane City 
area. 


Louis Cyric and Tony Selig have taken 


lease and option the Van Ness mine, 
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Maximum strength with minimum weight... 
Unmatched holding power the shaft... 


New mounting simplicity. 


The rims, discs and hubs these modern conveyor pulleys 
are they are fused together into jointless drum 
construction for (1) maximum strength with minimum weight, 
(2) exclusion dirt, water, steam, (3) terrific shock resistance. 

With the patented Dodge Back-up Bar, welds full rim 


thickness are achieved—and the ultimate strength as- 
sured submerged arc process welds. 


Taper-Lock Steel Conveyor Pulleys Taper-Lock pro- 
vides the equivalent shrunk-on fit—there 
the shaft. Mounting and demounting are simple. Pulley 
and bushings mount unit. Alignment easy. And the 
tapered bushing wedged into place merely turning the 
mounting screws. using the mounting 
screws jack screws. 


Available diameters from inches feet—all face 
widths. Standard special rubber lagging available. Ask 
your local Dodge write for bulletin. 


DODGE MANUFACTURING CORPORATION, 3100 Union, Mishawaka, Ind. 


CALL THE TRANSMISSIONEER — your local Dodge Distributor. Factory trained 
by Dodge, he can give you valuable hel» on new, cost-saving methods. 
Look under “Dodge Transmissioneer” in the white pages of your telephone 
directory, or in the yellow pages under ‘Power Transmission Equipment.” 
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Taper-Lock Steel Conveyor Pulleys are used this 
famous conveyor system engineered, manufactured and 
erected Hewitt-Robins, Inc., the Southern Pacific’s 
causeway coastruction across the Great Salt Lake. 
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Nevada (Continued) 


miles northeast Manhattan Nye 
County. Owner the mercury producing 
property Reliance Minerals Co., 
Reno, which operated the Van Ness last 
winter. Development and production 
ore scheduled early the fall. 


Nevada’s three active gypsum mines are 
maintaining large level production 
according figures from the Bureau 
Mines. U.S. Gypsum Co., with mines and 
plants Pershing and Washoe counties, 
the Blue Diamond Co. and Fireboard 
Paper Products Co., both Clark Coun- 
ty, are producing total estimated 65,- 
000 tpm. 


Mining Minerals reopened its 
Ohio mine Gold Point Esmeralda 
County early September following 
brief shut-down. The property now 
employing men two shifts. Ore 
values are running better than $40 per 
ton silver and gold; and shipments are 
averaging tpd. Ore being mined 
the 800-ft level from 14-ft face and 
being shipped the U.S. mill 
Silver Peak. 


Management Apex Minerals Corp., 
one leading uranium pro- 
ducers, was reorganized September. 
Walter McFadden, Los Angeles, re- 
placed Rudolph Rundberg, Austin, 
president, and Richard Vaughn, Los 


TOTALLY 


New expanded polystyrene case of- 
fers advantages never before found ; 


Lighter! Stronger! Safer! Exclusive new 


expanded polystyrene case for Acids! 


EXCLUSIVE DEVELOPMENT Gen- 
eral Chemical, this new “one-way” 
case holds four 5-pint “C.P.” acid bot- 
tles contoured pockets formed 
shock-resistant polystyrene. 
SMALLER! LIGHTER! Tare weight 
this substantially smaller case less 
than lbs. with empty bottles. 
EASIER HANDLE! Finger grips make 
case easy handle. Cases stack secure- 
with interlocking top and bottom. 
SAFER! The new polystyrene case 
chemical and weather resistant. Form- 


fitted pockets protect bottles. 
STRONGER! The new case, far stronger 
than other “one-way” cases now use, 
has met the most stringent ICC drop 
test requirements. 

ORDER NOW! These new units are now 
ready for shipment from General 
Chemical’s B&A distributing points 
coast coast. More than year in- 
tensive research and testing prove this 
new case superior any other type 
“shipper.” For information phone 
write your nearest B&A office. 


BAKER ADAMSON® ACIDS 


GENERAL CHEMICAL DIVISION 


40 Rector Street, New York 6, N. Y. 


Offices: Albany* Atlanta* Baltimore* Birmingham* ¢ Boston* Bridgeport* * Buffalo* Charlotte® 
Chicago* * Cincinnati * Cleveland® * Denver* * Detroit* « Houston* ¢ Jacksonville * Kalamazoo 
Los Angeles* Milwaukee* Minneapolis * New York® Philadelphia* Pittsburgh* Portland (Ore. ) 
Frovidence* * St. Louis* * San Francisco* * Seattle * Kennewick*, Vancouver, Yakima (Wash.) 
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Angeles replaced Carson Frazzini, 
Austin vice president. Louis Sonnen, 
Houston, Tex., was named general 
manager replacing Fred Vollmer, but 
Vollmer was retained consultant for 
the organization. Walter Naismith was 
retained secretary. Apex Minerals 
Cerp. operates the Apex mine east 
Austin and has been shipping large quan- 
tities ore the Vitro mill Utah 
during the last several months. 


Boyle Bros., who had been test drilling 
for Kennecott Copper Co. north Yer- 
ington, have completed three holes that 
area and moved their rigs south Yer- 
ington where they are now drilling test 
holes for Columbia Iron Mining Co., 
also continuing extensive test-drilling 
program Pershing Mineral 
Basin where U.S. Steel holds extensive 
properties purchased from Mineral Ma- 
terials Co. 


NEW MEXICO 


U.S. Borax Chemical Corp. will build 
additions its plant Carlsbad, New 
Mexico, produce chemical grade muri- 
ate potash, 99.9% pure. Marketing 
the material will begin early 1961. 


NORTH CAROLINA 


Nash Jr. conducting experimen- 
tal operations for phosphate 
the Bayview area Beaufort County. 
Nash trying force the phosphate 
the surface with water channeled under- 
ground pipes. 

Two mining firms, Bear Creek Mining 
Co. and General Crude Oil Co., tried 
mining the phosphate commercially but 
gave 1958. The ore, 150-ft 
below the surface, exists 30- 40- 
deposit covering about 450 miles. 

The experimental operations consist 
drilling two holes. Water 
through one, thus forcing the phosphate 
the other. 


PENNSYLVANIA 


Peansylvania State University will ex- 
pand research bastnasite. Under the 
sponsorship the Molybdenum Corp.. 
the school will investigate new uses for 
the rare earths and preparation new 
products from the material. Ore for the 
project mined the Molybdenum’s 
rare earth mine Mountain Pass, 
and processed plants Washington 
ind York. 


TENNESSEE 


The former Cramet Inc. titanium sponge 
plant, located Chattanooga, was auc- 
tioned early October the GSA. 
The plant was sold, not unit, but 
separate groups equipment and tools. 

This facility, financed mainly the 
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This fast and 
maneuverable 
Eimco 630 Excavator 
purchased 
Constructora Estrella, 
its rapid 
loading light trucks 
tunnels beneath 
Mexico City. 


HAS THE BEST MACHINE THE WORLD,” 


says Engineer Cravioto, Manager 


Constructora Estrella one several contractors digging the kilometer 
(10.56 miles) long Drainage Tunnel beneath the west part Mexico City. The 
tunnel being driven from south north, and Constructora Estrella’s section 
includes the roughest digging conditions. The completed project will consist 
kilometers (8.1 miles) concrete lined tunnel with opening meters 
(13.1 feet) diameter. 


Engineer Cravioto says, “Eimco has the best machine the world. never 
thought that small machine woyld able handle such tremendous 
amount material per minute. you have another prospect for Eimco 630, 
just bring him and will sell the machine for you, for the results this ma- 
chine giving are extraordinary loading light trucks.” 


Independent control each crawler track assures greater maneuverability; 
rapid loading and discharge means more loading capacity; quality construction 
and craftsmanship result minimum maintenance costs. 


Learn how make the dollars you invest equipment work harder and 
earn Contact the Eimco agent dealer nearest you write for full 
details and specifications to: 

The Eimco Corporation, P.O. Box 300, Salt Lake City 10, Utah, U.S.A. 


ENGINEERING AND QUALITY CRAFTSMANSHIP SINCE 1884” 


BRANCHES AND DEALERS PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Metallurgist American Smelting 
and Refining Co. adjusts recorder- 
controllers that automatically 
maintain constant density copper 
slurry varying tonnage fed 

ball mill. 


™ 


Slurry 
Density 


Density 
Recorder-Controller 


Differential 
Converter 


Pneumatic Signal 
Recorder 


Chamber 


Pneumatic Signal 
Indexet 


Tonnage 
Recorder- 
Controller 


Pneumatic 
Signal 
Air-O-Motor 


Conveyor 
Scale 
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Copper slurry density held within 0.2% 
with Honeywell controls 


American Smelting and Refining Co., Silver Bell, 
Arizona, gets excellent classification copper slurry 
holds tonnage and copper recovery high keeping 
slurry density constant with Honeywell control system. 


Copper-containing ore mixed with water ball 
mill, and the overflow pumped cyclone classifier. 
Overflow from the classifier fed the flotation sec- 
tion, where the copper floated off. Between the classi- 
fier and flotation section, slurry density measured 
displacement unit. Differential Converter transmits 
the density signal pneumatically recorder-control- 
ler. This instrument, turn, transmits pneumatic 
signal the Indexet unit which automatically positions 
the set point index tonnage recorder-controller. The 


ERING THE FUTURE 
YEAR 
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tonnage controller actuated conveyor scale 
the ore conveyor, and operates pneumatic Air-O-Motor 
actuator the gate the hopper feeding the conveyor. 
While the tonnage controller responds primarily 
weight the conveyor, influenced, through the 
density controller and unit, add more ore 
from the hopper when slurry density not high enough. 


Your nearby Honeywell field engineer can help you 
profitably apply these controls and Honeywell instru- 
mentation for many other metal production processes. 
Call him today he’s near your phone. 


MINNEAPOLIS-HONEYWELL, Wayne and Windrim Ave- 
nues, Philadelphia 44, Pa. 


Honeywell 
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Hopper 


The International Minerals Chemical Corpor- 
ation, Ltd., likes this Louisville Dryer for three 
reasons. requires minimum operating man- 
power, minimum maintenance and shows remark- 
ably little wear. 

Completely automatic, operated only one 
man. The drum itself, which made inch 
plate steel still shows sign inside wear, even 
after processing thousands tons tough, abra- 
sive nepheline syenite ore. Maintenance the 


CLEANED AND 

OVER 2,000 TONS 

TOUGH SYENITE ORE 

WEEK 


superintendent 

Leo McDonnell 

International Minerals 
Chemical Corporation, Ltd. 


dryer simple matter easily accomplished 
plant personnel. 

Says superintendent Leo McDonnell, 
have enough ore keep going for hundred 
years more. have every reason believe 
that the Louisville Dryer giving good re- 
liable service for good many those years.” 
you have drying problem, pays 
plan with General American. 


GENERAL AMERICAN TRANSPORTATION CORPORATION 
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Process Equipment Division—Louisville Dryers 


135 South LaSalle Street 
Chicago Illinois 
Offices principal cities 
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Tennessee (Continued 


government, operated for only one year 
estimated cost the government 
$65-million. 

Tennessee Copper 
plant Copper Hill, was completely de- 
stroyed fire September. Tennessee 
Copper mines approximately one-million 
tons pyrrhotite and ore 
annually. 

The East Meyer barite mine went 
into production September. Approxi- 
mately tpd chemical grade barite 
shipped Columbia Southern’s plant 
West Virginia. The barite mined 
from 5-ft-wide vein, then passed over 


Denver jigs the mill obtain prod- 
uct assaying 97% 


UTAH 


Two companies have formed joint-ven- 
ture operation produce vanadium pent- 
oxide newly acquired plant near Salt 
Lake City. The firms, Minerals Engineer- 
ing Co. Grand Junction, Colo., and 
Susquehanna-Western Inc., Denver, will 
employ entirely new process chem- 
ically extract vanadium from vanadium- 
bearing slag. This slag was wasted 
by-product western phosphorus opera- 
tions. 


with America’s most complete line 
special trackwork: For Railroads, 
Mines and Industries complete 
line frogs, switches and crossings 
Trackwork for installation paved 
areas Manganese steel guard rails 
Automatic switch stands Samson 
switch points Snow-Blowers Switch 
point guards Rail and flange lubri- 
cators Tie pads Racor studs Dual 
spike setters Dual spike drivers 
Mechanical car 


with America’s most complete track- 
work manufacturing facilities: Coast 
coast serve your needs. 


A-7126 


RAILROAD PRODUCTS DIVISION 
Fifth Avenue, New York 36, New York 
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RACOR PLANTS: 

Buffalo - Chicago Heights - East St. Louis 

+ Los Angeles - Niagara Falis, Ontario, 

Canada Pueblo Superior. 


RACOR SALES AND ENGINEERING 


Chicago Cleveland Denver Houston 
Los Angeles + Louisville - New York - 


Philadelphia + Pittsburgh + Richmond 


+ San Francisco + St.Louis + St. Paul. 
in Canada: Dominion Brake Shoe Co., Ltd., 
Montreal, Quebec - Niagara Falls, Ontario 
+ Winnipeg, Manitoba - Vancouver, B.C. 


RACOR RESEARCH: 
Chicago - Mahwah, N. J. 


with America’s most complete track- 
work engineering service: This lies 
making available our customers 
Racor’s engineering experience— 
practical experience from years 
designing and manufacturing 
advanced experience solving tomor- 
row’s trackwork problems today 
Racor research laboratories. 

Why not let help you with your 
trackwork problems? 


Brake Shoe 


The Anaconda has taken option from 
McFarland and Hullinger, mine contract- 
ors, the Scranton lead-zinc mines 
about eight miles north Eureka. 

The properties cover claims. They 
will mapped geologically and sampled. 
Pending the results this work, “some 
drilling may attempted extend the 
ore shoots exploited old mine,” the 
company reported. 


Vitro Uranium Co. reduced the produc- 
tion pace its Salt Lake uranium mill 
Oct. placing the entire operation 
five-day week instead seven. Ore 
run was reduced from 660 tpd 500 
tpd. 

The curtailment, said Vitro spokes- 
man, resulted from desire establish 
more economical rate production 
March 31, 1962, when the existing 
contract with AEC runs out. 

Vitro has been making greater rate 
delivery under its total poundage con- 
tract AEC recent years. con- 
serve pounds that the plant may 
continue operations through the 1962 
date, the reduction monthly ore runs 
from 15,000 13,000 tons was effected. 

Meanwhile, negotiations with AEC 
concentrates sales contract for 1962-1966 
period continue. 


Cardiff Industries Inc., Salt Lake City, 
says believes has cut the old high- 
grade Cardiff silver ore body during ex- 
plorations old Alta-Brighton mining 
districts. 

Beason, Salt Lake, consulting 
geologist, reported, “The ore exposed 
the Cardiff ore body and may extend 
up-dip 280 the 1,400 level.” 


Uranium Reduction Co., Moab, says 
“unfortunate” that some U.S. uranium 
mills are selling concentrates Ameri- 
can industry and foreign governments 
below the AEC price. 

The comment was contained annual 
report the firm presented during re- 
cent meeting stockholders Salt Lake 
City. 

Mitchell Melich, URC president 
Moab, said, “Ours new and growing 
industry which large sums have been 
invested. Its profits for the risks involved 
are not excessive, but only reasonable. 
The demand for our product, improve- 
ments technology and mining methods 
and our competitive economy, will, from 
time time, determine the price 
should receive for pure uranium. 

“But seems premature and unwise 
now offer unrealistic price 
which can only harmful the long- 
term future the entire uranium 
industry.” 


VIRGINIA 


Mineral production Virginia 1959 
was valued $222-million, about 
over 1958, the State’s mineral resources 
division reports. 

This value was second only the 
1957 record $227-million. Coal, stone, 
cement, and sand and gravel were the 
major mineral products. 
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YOUR 
CRAWLERS 
HAVE 

“CLASH 


BETTER 
CHECK THE 
ADVANTAGES 
THE 


C-6 


Without full-power shift even obsolete machine performance 
and work-ability when compared with the new Euclid C-6 crawler. For the fast response and 
all-around versatility that’s needed mines, quarries, construction and industrial work, other 
tractor has all the advantages you get the C-6. 


Proven Torqmatic Drive provides full-power shift and instant reverse without delay for 
clutching and shifting with flick the wrist you change direction from one speed range 
another. It’s the same easy-to-operate power train that has proved its dependable service 
thousands other earthmovers. 


Get the facts how the C-6 can cut costs your jobs from dozing and ripping push- 
loading big scrapers. find the many operating advantages this modern tractor will 
bring you better return your investment. 


EUCLID GENERAL MOTORS, CLEVELAND 17, OHIO 


DOZING and plenty power, easy 
operation and good stability make the C-6 tops 
for work rough going and heavy material. 


EUCLID 


FOR MOVING EARTH, ROCK, COAL AND ORE 
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For complete list our products see our inserts 


Chemical Week Buyers’ Guide, Pages 173-176 


GRANT BUILDING, ATLANTA GEORGIA 


FOUR NEW 
ACKER CATALOGS FREE 


THESE COLORFUL NEW CATALOGS ILLUSTRATE AND 
DESCRIBE EVERY TOOL AND ACCESSORY YOU NEED. 


ACKER DRILL BOX 830 SCRANTON PA. 


Please rush literature checked: 

Bulletin 10—Diamond Bits Core Barrels 
Bulletin 11—Drill Supplies 

Bulletin 12—Soil Sampling Equipment 

Bulletin 13—Auger Tools 


EMJ 
NAME TITLE 
STREET 
STATE 
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WASHINGTON 


Test runs lead-zinc ore have begun 
the new concentrator operated Clay- 
loon Uranium Co. property near 
Leadpoint. Some revisions will made 
the mill before concentrates are 
shipped. 


group Chewelah men have resumed 
barite mining operations claims 
Eagle Mountain, six miles east 
Chewelah. Bulldozing exploration has 
uncovered ore deposit and under- 
ground mining planned. 


Harold Hightower, Inchelium, and Loyal 
Bailes, Seattle, have discovered 
beryllium-bearing ore deposit Calis- 
pell Mountain, miles northeast Che- 
welah. The ore was found bulldozer 
trenching operation. 


Reynolds Metals Co. will spend $600,- 
000 expand its Longview aluminum 
reduction plant, according plant man- 
ager, Johnson. 

The expansion, scheduled for comple- 
tion about six months, will make pos- 
sible production extrusion ingot, other 
improved ingot products and bar stock 
for making aluminum conductor wire. 

The 13,000-sq building will house 
three new holding furnaces for processing 
the metal prior casting ingot 
various shapes and sizes. New equip- 
ment will include horizontal casting 
machine, sawing equipment and homog- 
enizing furnaces. 


Daybreak Uranium Inc., Opportunity, 
September made its first 1960 shipment 
uranium ore from the Dahl lease 
Mount Spokane, according Kac Sowers 
secretary-treasurer the firm. 

About 250 tons had been shipped 
the Dawn Mining Co. processing mill 
Ford the middle September. The 
firm has stockpiled another 800 tons 
the property where new ore zone was 
located exploratory drilling. 


High grade zinc ore has been located 
the old Schumaker property Joe creek 
northeast Colville Triton Mining 
Co. Officials the firm Colville said 
development work during the past sum- 
mer included deepening 30-ft winze. 
The firm also constructed access road 
the south end the property and 
started diamond drilling from the end 
old tunnel. vein found 115 be- 
yond the face the tunnel indicated 
high grade zinc drill cores. 
compressor house and other equipment 
being installed preparation for ex- 
tending the tunnel this winter. The firm 
plans move its 65-ton mill the 
Pioneer mine the Schumaker property. 


The second stage zinc development 
program has been started Goldfield 
Consolidated Mines Co. near Leadpoint 
the old Anderson open pit mine which 
has been shut down since 1952 because 
poor metal prices. 

Three new ore deposits, ranging 
100 thick and 100 wide and located 
diamond drilling over the last three 
years, will reached 1,500-ft tun- 
nel that will the bottom the 
100-ft deep pit area. 


$ 


Long life—dependable service—low maintenance—mini- 
mum power—high production—make KENNEDY Jaw 
Crushers the first choice all who buy because proven 
performance and low year-to-year cost. 


Exclusive features the KENNEDY Jaw Crusher 


Cast Meehanite steel frame. 


Counterbalanced flywheel lifts pitman bottom stroke. 
Makes starting easier. 


Split frame design distributes stresses evenly. 
There can failures the corners. 


loss power due and misalignment common 
ordinary 4-piece crusher frames. 


Rocking toggles require lubrication. 


Each jaw bears exactly half the load because both are mounted 
the same angle. power wasted lifting the charge. 


The Overhead Eccentric Jaw Crusher features 
massive, one-piece, arc welded steel plate frame, and 
available standard sizes from 10” 36” 36” 42”. 


Jaw plates are interchangeable and reversible. Shaft 
integral with swing jaw. 


Send for complete information KENNEDY Crushers. 


KENNEDY VAN SAUN 


MANUFACTURING ENGINEERING CORPORATION 


PARK NEW YORK 22, N.Y. FACTORY: DANVILLE, PA. 


Primary Secondary Gyratory Crushers Jaw Crushers Roll Crushers Breakers Hammer Mills Rod Ball Mills Kilns Dryers Screens 
Mechanical Pneumatic Conveyors Complete Crushing, Lime, Cement Carbon Paste Plants. KENNEDY Research Testing Service. 


November 1960—Engineering and Mining Journal 149 


f 
j 
~~ 
f 


Why Hoffman Bits 


Mean Lower Drilling OXID 


Because oriented setting 


NICHOLS 

HERRESHOFF 
MULTIPLE HEARTH 


each whole diamond 


the bit crown means fast, 


CORE 


positive cutting action. BIT 


ROUND-FACE 
CORE BIT 


FACE-DISCHARCE 
CORE BIT 


shoff* and Bethlehem 
Wedge Multiple 
RILL BITS Hearth Furnaces are 


available with design 


Eliminate guessing about formation structures pro- modifications pre- 

duce clean, sharp cores that permit accurate job estimates. 

Available standard exclusively matrix pat- vent air infiltration 

terns, Hoffman Bits are precisicn tinished exacting tol- and permit mainte- 

erances ... assure the long, operation essential 

highly competitive drill nance reducing atmosphere the hearth 


spaces. Either solid gaseous reductant can 
used. 


Nichols furnaces this type are being 
used for the reduction nickle-iron ore 
Each Hoffman Cuba, (photo shown below) and for 
has its own roasting. 
For further information, please write 
carefully coded Bulletin No. 233, mentioning 


insure accuracy to: 


reorders, Diamonds *Trade mark Nichols Eng. Res. Corp. Reg. U.S. Pat. Off. 
and in Canada 


are set molds 
experts trained 
Nichols Engineering Research Corp. 


hardest, longest 
lasting diamond Pine St., New York 


cutting faces. INDIANAPOLIS SAN FRANCISCO MONTREAL 


‘ 


For Complete 

Catalogue and 
Prices Write 
HOFFMAN BROS. DRILLING CO. 

TIONA STREET, PUNXSUTAWNEY, PA. 
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New steels are 
born 
Armco 


consistently 


ORM 


quality control 


Moly-Cop Balls are Sheffield-made from furnace 


HEFFIEL finished ball. Statistical quality controls are 
the job every step production. That’s why 
you can count consistently high performance, 


long wear and greater grinding economy with 


LY- Moly-Cop Balls. Why settle for anything less? 


The Standard Comparison Around the World 


SHEFFIELD DIVISION 


Sheffield Plants Kansas City, Tulsa and Houston 


ARMCO STEEL CORPORATION 


OTHER DIVISIONS AND SUBSIDIARIES: Armco Division The National Supply Company Armco Drainage Metal 
Products, Inc. The Armco International Corporation Union Wire Rope Corporation Southwest Steel Products 
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HIGH RECOVERY LOW COST WYOMING 


Lovell received boost when directors 

Crystal Creek Gypsum Co. agreed 
transfer gypsum claims along the Big 
Horn River corporation which will 

Highest recovery lowest cost idle 

boast. These Acker diamond bits are 

backed forty years experience 

drilling equipment, tools and accessories. 


formed shortly. 

The claims are located near Himes, 
about miles southeast Lovell. The 
proposed plant will built about half 
mile from the claims. 

the second large gypsum plant 
going into northwestern Wyoming. Big 
Horn Basin Gypsum Co. broke ground 
Top quality, selected stones, set ex- recently for $3-million gypsum board 
perienced hands assure you maximum plant near Cody. 
cutting efficiency and endurance. Scrupu- 


lous inspections insure quality control! 


See for yourself how much you stand CANADA 


gain when you standardize Acker! 


Try Acker diamond bit your ONTARIO 
next job. 


a 


Following the merger Preston East 
Dome and Stanleigh Uranium Mining 
Corp. Rio Tinto Mining Co. has an- 
nounced new operational policy for 
the uranium mines under its control 
the Elliot Lake area. Stanleigh con- 
tinue operations until Nov. 30, 1960. 
The balance the contracts are 
Nordic, Panel, Milliken and 
Quirke. Quirke closed the 
end this while Panel con- 
tinue mid-1961 and the Nordic and 
Milliken will operate long term 
complete contracts. 


Wherever Ore Moves, ETE Dominion Explorers has started explora- 


tion the Lucky silver prop- 


Write today for Acker Bulle- 
tin 10. This colorful, com- 
pletely illustrated catalog is 


yours for the asking! 


former owners, 100-ft shaft was put 
down and over 180 lateral work 
was completed. 


Chesterville Mines has come with 
new gold discovery miles east 
Longlac. work 
picked good gold values sur- 
face vein structure points apart. 
Only limited amount prospecting 
has been completed and 
stood that drill will moved 
soon possible after staking has been 
completed. 


Lindsay Explorations going ahead 
with production plans for its gold prop- 
erty Sapawe, some miles east 
Atikokan. Sinking the 3-compartment 
initial depth 400 ft, will 
SCOOT-CRETE CD-4, shown being loaded mine, will carry tons payload. Model CD-3N has shortly. Two working levels are 
ton payload. Note side-mounted position for maximum vision and efficiency, forward and opened 175-ft and 350-ft Con- 
struction 100-ton cyanide mill 

Throughout the world, SCOOT-CRETE gives top-rate performance. rails needed, summer. 
ties, cars, independent power source. Diesel-powered for operation inside the 
mine, SCOOT-CRETE carriers are rugged for around-the-clock service; carry tons 

speeds mph, climb grades 18%. Available with standard fully automatic 
transmission. SCOOT-CRETE has equal speeds forward and reverse for fast shuttle service. 


Decreased demand from the U.S. steel 
industry has resulted sharp drop 
iron ore shipments from the Steep Rock 
Iron Mines’ property near Atikokan. 
ALL MODELS APPROVED U.S. BUREAU MINES FOR UNDERGROUND MINING. mid-October, shipments were just above 
the 1.5-million-ton mark compared with 

over 2.1-million tons the end 


for specifications and liter- SOUTH HAVEN fall pick-up sales did not materialize 
your MICHIGAN and orders continue slow pace. 
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you’re mining 
milling potash, 


JEFFREY can speed 
your operations 


For over years, Jeffrey has been 
serving industry with equipment for 
mining, materials handling and process- 
ing. This long service has earned for 
Jeffrey world-wide reputation for 
sound engineering design, quality work- 
manship and exceptional service. 


your production potash other 
materials, Jeffrey offers equipment 
help you the job faster, more eco- 
nomically. Typical Jeffrey machinery 
serving industry shown this page. 


Jeffrey wire rope type belt conveyors 
(not shown) have interchangeable idler 
rolls, and spacing idlers can easily 
changed suit material being con- 
veyed. For recommendations this 
and other Jeffrey products, write The 
Jeffrey Manufacturing Company, 974 
North Fourth Street, Columbus 16, Ohio. 


MINING CONVEYING PROCESSING EQUIPMENT... 
TRANSMISSION MANUFACTURING 
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YOU GET MORE THAN THE ORDINARY 


EXPLORATORY 
DRILLING PROGRAM 


addition the latest, most modern drilling 
machines and equipment, have tools and 
techniques not generally available. For Ex- 
ample: Where our customer’s primary con- 
cern hole, have our 
Craelius Drill Hole Survey Instrument 
guide us. deep hole work our ability 
deflect holes and accurately control their new 
direction has saved our customers money 
eliminating the need for additional holes from 
the surface. Using our “Frozen-Core Tech- 
nique” have successfully recovered 98% 
core sand and siltstone where others had 
previously recovered only 65%. 


Ours not “just ordinary 
service” When you are plan- 
ning your next exploratory drill- 
ing project, give opportunity 
show you how well can 
serve you. 


SPRAGUE HENWOOD, Inc. 


SCRANTON PA. 


New York—Philadelphia—Nashville—Pittsburgh—Tucson—Grand Junction, Colo.—Buchans, Nfld. 


MINIMIZE FILTERING TIME WITH THE 
BOOTH PRESSURE SAMPLE FILTER 


Unlike most pressure sample filters, does not 
require the tightening two screws before applying 
air pressure, thus making unexcelled for speed 
and convenience. closed simply swinging 
barrel and yoke into place and rotating hand wheel. 
When open, free access given barrel and base. 
All parts line automatically. Write today for 
Bulletin No. 566 giving further information. 


YEARS ORE TREATMENT 


THE BOOTH 333 WEST 14TH ST., SALT LAKE CITY, UTAH 
MINERALS SEPARATION RESEARCH EQUIPMENT PLANT OPERATION 


ALLUVIAL DEPOSITS 


Rare Earths 


Most accurately and economically 
tested for with the 


EMPIRE DRILL 


NEW YORK ENGINEERING COMPANY 
West St., City, U.S.A. 


Cable Address N.Y. 
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Ontario (Continued) 


American Smelting Refining Co. has 
offered handle all production from 
Cobalt and Gowganda its East Helena 
smelter Montana. Operators will re- 
ceive approximately the same price for 
their silver they had been receiving 
from Deloro Smelting Refining. 
Deloro, the area’s refiner for yrs, has 
ceased operation. the meantime, 
committee mine operators are con- 
sidering proposals which would provide 
for refining their own concentrates the 
Cobalt area. 


Kam-Kotia Porcupine Mines making 
good progress with construction con- 
centrator its copper property miles 
west Timmins. The 800-tpd plant 
scheduled for completion February. 


QUEBEC 


Quebec Lithium has started production 
lithium carbonate from the refinery 
its mine the Val d’Or area. With 
the start refinery output, mining and 
milling operations are being resumed 
the mine. The existing stockpile 
chemical grade lithium sufficient 
produce two million lithium car- 
bonate enough for four months’ re- 
finery operations capacity. The miil, 
which has capacity 1,000 tpd, 
operated rate sufficient meet 
customer requirements and the com- 
pany’s own needs. 


(with some beryl) have been indicated 
work completed Sirmac Mines’ 
property the Assinica Lake area, 
miles northwest Chibougamau. Sur- 
face work has been carried out four 
pegmatite dikes with the main showing 
traced for length 1,800 with 
widths 350 400 ft. number 
other dikes are known occur 
the property but have not yet been ex- 
amined detail. Examination has also 
indicated significant number beryl 
crystals, some which have shown 


Marban Gold Mines opening new 
zone the 800-ft, bottom, level 
its Malartic area gold property. has 
been opened some 300 drifting 
and current indications are that will 
prove large low grade deposit. 
Average face samples has given 
value $3.50 per ton with widths run- 
ning 138 ft. 


BRITISH COLUMBIA 


Skookum Uranium, Inc., recovering 
gold placer operation miles 
southwest Salmo, The gold lies 
300 trench bulldozed Fifteen- 
Mile Creek. occurs layer gravel 
bedrock between layers silt which 
have been consolidated into sandstone. 


Fort Reliance Minerals Ltd. Toronto 
announced its annual report has 
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The NAYLOR Wedgelock coupling makes 
positive connection, securely anchored 
standard weight grooved ends. 


The combination NAYLOR Spiralweld 
pipe and Wedgelock couplings provides 
practical guide save time and work 
pipe line construction for mining service. 


NAYLOR pipe easier handle and install 
because light weight. And you get this 
light weight without sacrifice strength, 


due the lockseamed-spiralwelded struc- 
ture that makes this pipe distinctive. 


NAYLOR Wedgelock couplings further con- 
tribute savings simplifying and speed- 
ing connections. hammer the only tool 
required connect disconnect them. 


will pay you use this proved pattern 
for your air, water, tailings and ventilating 
lines. 


Write for Bulletin No. 59. 


1243 East 92nd Street, Chicago 19, Illinois 


Eastern and Foreign Sales Office: East 42nd Street, New York 
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completely new line 
You are cordially invited see 
this continuous weighing and 
More than fifty years “firsts” automatic weighing 


CHAIN 
FEEDERS 


DROP-BAR 
FEEDERS 


TWO-ROLL 
GRIZZLIES 


FOR MINING 
QUARRYING INDUSTRIES 


Photograph shows No. Ross Patent Drop-Bar Feeder assembled before despatch Quarries 
for feeding 60” 42” Jaw Crusher. The photograph illustrates the very heavy construction the apron, 
this case dia. steel bars 10” centres and the heavy shock-absorbing coil springs which support the apron. 


ROSS SCREEN FEEDER ROSS ENGINEERS LIMITED 
100 Quimby Street, Westfield, J., Walpole Road, Surbiton, Surrey, England 


CANADIAN LICENSEE: DORR-OLIVER-LONG, LTD., ORILLIA, ONTARIO 
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Tyler can supply all types wire cloth 
—and screen sections fabricated fit 
every existing type vibrating screen. 


Tyler does more than manufacture 53,000 different specifications wire 
cloth. starts designing the specifications solve each problem 
your greatest profit. 

Selection and control the metal important especially where cor- 
rosion, abrasion, contamination are factors. Tyler controls the design 
all metals and alloys used weaving, and addition operates its 
own wire mill for processing all its non-ferrous and many its stainless 
steel wires. Tyler Screens are literally tailor-made for maximum profit 
the user. 

Ask your Tyler representative for full information—through him 
you'll get Screening Service. 


WOVEN WIRE SCREENS SCREENING MACHINERY TESTING SIEVE EQUIPMENT 


The TYLER Company Cleveland 14, Ohio 


OFFICES: New York Chicago Boston Philadelphia Atlanta 

Dallas Los Angeles San Francisco Baltimore Birmingham Houston Minneapolis 
Pittsburgh Salt Lake City The Tyler Company Canada, Limited, 

St. Catharines, Ontario OFFICE: Montreal 
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BREAK THIS 


(Full details on this Test available on request) 


than TIMES 
the stress placed 
most operational belts 


Tests such this, using belts 
various sizes and construction, are 
part continual effort 
improve fastener design and per- 
formance. 

FLEXCO THE PREFERRED FAS- 
TENER BELT MAINTENANCE 
CREWS! Holding power .ease 
application wearability, thor- 
oughly tested before they ever 
reach the user. 


QUALITY FEATURES 
THE FLEXCO DESIGN... 


Cutaway showing the compression plates, 
teeth and precision-made bolts and nuts. 


FOR SPLICING, REPAIRING RIPS AND 
TEARS NEW and WORN BELTS! 


ORDER FROM YOUR DISTRIBUTOR, WRITE TO: 


4635 Lexington Chicago 44, 
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(Continued) 


acquired two new mineral deposits 
B.C, One lead, zinc, silver property 
Haskins Mountain northern B.C., 
and the other gold and iron prospect 
called the Windpass southern B.C. 


Allied Mining Services Ltd. installing 
five-ton gold mill the Tofino Gold 
Mines property Tofino. Allied holds 
the property under lease. Underground 
work concurrent with mill installation. 


order its ore reserves, Co- 
wichan Copper Co. Ltd. planning 
gain control four small Vancouver 
Mines, Avallin Mines, Cellardor Mines 
and Caycuse Copper, all headed 
MacDonald, Cowichan president. Ore 
reserves the Cowichan Lake mine 
have dropped and some ore 
shipped from Nadira keep the 
325-tpd mill rate. Japanese interests are 
taking all Cowichan copper concentrates 
and about 25,000 tons will have been 
shipped the end the year when 
the contract expires. 


Coast Copper Co. negotiating with 
two Japanese mining firms, Mitsubishi 
Mining Co. and Dowa Mining Co., who 
wish buy concentrates. 

Coast’s recent annual meeting, 
president Jewitt said they hope 
have the mine production 1962. 
Coast, controlled Consolidated Min- 
ing Smelting Co., has 2-million tons 
ore averaging 2.5% Cu. 


Craigmont Mines Ltd. 
proved ore reserves its Highland Val- 
ley property have been boosted 17.6- 
million averaging 2.08% and 
20.2% Fe. This increase 570,000 
tons from earlier reports and boost 
0.04% copper grade. 

Probable ore reserves 
tons, grading 2.13% and 18.4% 
have also been indicated diamond 
drilling. the total 22.2-million 
tons, estimated about 8.6-million 
tons can recovered open pit 
mining. 

The report said the 3,000-level adit 
was advanced 779 and now 5,739 
from the portal. Diamond drilling 
work totalled 18,641 
ground stations and 401 
surface. 


ALBERTA 


The Alberta Government has approved 
applications for permission conduct 
non-commercial and experimental 
jects the province’s oil 
mitted Shell Oil Co. Canada, Ltd., 
Pan American Petroleum Corp., and 
four-company team headed Cities 
Service Athabasca Inc. 


AMERICA 


BRAZIL 


group independent iron-ore miners 
Brazil’s Valley have of- 
fered help finance re-equipment 
the wide-gage Central Brasil Railroad 
facilitate ore shipments for export. 

The group, headed Ricardo Jaffet 
who controls Mineracao Geral Brasil, 
has been halted efforts boost ex- 
ports lack sufficient railroad equip- 
ment and inadequate port facilities 
Rio. 

Meeting with officials Brazil’s Fed- 
eral Railroad Network, mining 
tives also proposed formation join 
committee mine, port 
work improving ore-handling 
ties the port Rio Janeiro. 

The group’s offer financial aid 
the Central Brasil parallels similar 
offer the Hanna Mining Co., still 
under study government agencies. 
Hanna proposes starter ship from 
3-million tpy ore from properties 
formerly belonging the St. John 
Rey Mining Co. near Belo Horizonte. 


CHILE 


National Mining Enterprise will spend 
$2.1-million new mills and extensions 
its copper operations, according 
Generai Manager Enrique Valenzuela. 
sulphuric acid plant and leaching 
plant will built near 
the port Chanaral the government 


Solving wet gravity ore recovery, 


sizing and separating problems 


since 1912. 


ORE CONCENTRATING 
TABLES 
REVOLVING FEED 
DISTRIBUTORS 
HYDRAULIC CLASSIFIERS 
VIBRATING SCREENS 
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DEISTER MACHINE CO., Fort Wayne Indiana 


NOW! SCREEN WITH 


HENDRICK RUBBER CLAD PERFORATED METAL now available with specially designed rubber 
covering. Ideal where extreme abrasion problem, rubber clad Hendrick Perforated Screens assure 
far less plate wear. Large chunks ore, coal stone hit the screen with fully cushioned shock... 
the rubber coating also takes the brunt wear protecting the steel plate underneath. The rubber 
laminate bonded steel new adhesive and vulcanized under controlled heat. 


For more details contact your local Hendrick 


PERFORATED METAL SCREENS ® WEDGE WIRE SCREENS © CASCADE WEDGE WIRE SCREENS 
WEDGE SLOT SCRFENS © RUBBER CLAD PERFORATED SCREENS © FLANGED LIP SCREENS 
crInMTe © SHAKER AND CONVEYOR TROUGHS. 


HENDRICK Company 


Dundaff Street, Carbondale, Penna. 


Gentlemen: would like learn more about 
Hendrick Rubber Clad Perforated Metal Screens. 
Please have representative call. 

Please send FREE literature. 


COMPANY. 
STREET 
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MAJOR REPAIRS 


Sturtevant Construction Assures 
Long Mill Life Top Loads 


Sturtevant crushing and grinding ma- 
chinery answers the long life top-load pro- 
duction problem for medium small size 
plants. Many Sturtevants have been operat- 
ing above rated capacities for more than 
years, and without major repair. 

“Open-Door” design gives instant acces- 
sibility where needed makes cleanouts, 
inspection and maintenance fast and easy. 
Machines may set units operate 
equal quality and capacity. 


Jaw Crushers — Produce coarse (5 in. largest mod- 
el) to fine (% in. smallest model). Eight models 
range from 2 x 6 in. jaw opening (lab model) to 
12 x 26 in. Capacities to 30 tph. All except two 
smallest sizes operate on double cam principle — 
ae double per energy unit. Request Bulletin No. 


Rotary Fine Crusher — Reduce soft to medium hard 
3 to 8 in. material down to % to 1% in. sizes. 
Capacities up to 30 tph. Smallest model has 6 x 18 
in. hopper opening; largest, 10 x 30 in. Non-clog- 
ging operation. Single handwheel regulates size. 
Request Bulletin No. 063. 


Crushing Rolls — Reduce soft to hard 2 in. and 
smaller materials to from 12 to 20 mesh with mini- 
mum fines. Eight sizes, with rolls from 8 x $ in. 
to 38 x 20 in.; rates to 87 tph. Three types — Bal- 
anced Rolls; Plain Balanced Rolls; Laboratory 
Rolls — all may be adjusted in operation. Request 
Bulletin No. 065. 


Hammer Mills Reduce mesh. Swing-Sledge 
Mills crush or shred medium hard material up to 
70 tph. Hinged-Hammer Pulverizers crush or shred 
softer material at rates up to 30 tph. Four Swing- 
Sledge Mills with feed openings from 6 x 5 in. to 
in. Four Hinged-Hammer Pulverizers 
with feed openings from 12 x 12 in. to 12% x 24 in. 
Request Bulletin No. 084. 


*Reports Manager W. Carleton Merrill 
concerning Sturtevant Swing-Sledge Mill 
at James F. Morse Co., Boston. 


STURTEVANT 
101 Clayten St., Boston 22, Mass. 


Chile (Continued 


from Mexico the U.S. take ad- 
vantage power and water its Pai- 
pote holdings, National wul 
tpd the site. 

Other pians inciude new flotation 
mill San Lorenzo Coquimbo Prov- 
ince and power line extension tiom Pai- 
pote the flotation mill Elisa 
Bardos. 


Chile’s Central Bank has conditionally 
authorized Compania Minera Santa 
export long tons iron 
ore within the next five years. Canadian 
Foreign Ore Deveiopment Ltd. g-t 
all the ore. However, Santa must 
bring $15-million into the country. 


Compania Minera Cerro Negro, which 
has mines and flotation 
near the town Cabiido Central 
Chile, has been successful develop- 
ing its new copper deposit Diabio 
the Pirquitas mine was worked out. 
Diablo orebody breccia miner- 
alized with bornite 
running about 3.0% copper. 


PERU 


The Peruvian Government has awarded 
contract tor the construction the 
sion the Cuzco-Santa Ana Railway 
the Japanese firm, Mitsubishi Shoji 
Kaisha Ltd. 

The overall investment will $5.6- 
million, due the signing the 
agreement, 10% when work started, 
and the balance over ten-year period. 
Minerals and other raw materiais wiil 
the investment, barter transaction 
this nature found feasible. 

Congressional approval the Japa- 
nese proposal pending, however. 
M.S.K. representatives say that immedi- 
ate acceptance the deal can mean 
completion the project two years. 


VENEZUELA 


Orinoco Mining Co., U.S. Steel subsidi- 
ary, has renounced its undeveloped 
“Piacoa” iron ore concessions near the 
Orinoco River. 

The five concessions, totaling 6,175 
acres, contained estimated 100-mil- 
lion tons low-grade ore, according 
figures the Ministry Mines 
Hydrocarbons. 

Rights were acquired Orinoco Min- 
ing’s predecessor 1946. They were 
due expire December this year. 


AUSTRALIA 


The Australian federal government has 
decided vacate the mica field and 
leave entirely private operators. 
the actual this de- 
cision unlikely before December, 1960, 


BETTER 
WIRE LINE SHEAVE 


FABRIFORM 


and groove 
material 
throughout 
internal strains 
irregularities 
with rough 
finished 
machined 
hubs 


COMPLETELY FABRICATED 
FROM PLATE STEEL 


INHERENTLY DYNAMICALLY 
BALANCED 

STRONGER THAN CAST 
SHEAVES 

HIDDEN DEFECTS 


STANDARD SIZES, 24” 55” 
LARGER SIZES 
ORDER 


ROLL-FORGED RIM 
PATTERN COSTS 


HIGHEST QUALITY 
HIGHER COST 


WRITE FOR BULLETIN FS-6A 


DIVISION DRESSER INDUSTRIES, INC. 
BOX 1331 DALLAS 21, TEXAS 
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Thor 


Announces TWO great 
new Push Feed Drills--- 


MODEL 330, with new larger bore, out-performs 
anything its class. 


MODEL 440, with 50% longer stroke, shatters 
all records for fast penetration hardest rock! 


New Power-Retracted Legs for the 
Model 330 Model 440 51-inch feed! 


New Telescopic Legs for either the Model 
330 Model 440—up 72-inch feed! 


The all-new Thor Push Feed equipment has 
dazzled mining people everywhere has been 
demonstrated —with tremendous penetration, 
plus new simplified controls that make the 
easiest use equipment the market today. 


Don’t get caught napping! Write now for 
demonstration your property. Thor 
Power Tool Company, Aurora, 
Branches principal cities. 
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Australia (Continued) 


but will definitely not reversed. 
The Government Mica Pool will then 
disbanded failed maintain activi- 
ties the mica mining industry and 
was incurring constant fiscal losses. Aus- 
tralian production has fallen mere 
25,000 Ibs. Australian imports will con- 


and milled 1,665,431 tons 0.63% cop- 
per ore the Toledo mine the first 
half 1960. From this tonnage, 17,- 
869,343 copper were recovered. 
comparision, during the same period 
last year, the mill treated 1,976,766 tons 
ore and produced over 21-million 
copper. During the period, the com- 
pany realized net profit after taxes 
$740,000. 


tinue come predominantly from India. 


THE 
PHILIPPINES 


Itoh Trading Co. Japan undertak- 
ing joint mine development project 
with Surigao Consolidated develop 
the Pionia iron mine miles north 
Pagadian Mindinao. The property has 
estimated 6-million tons ore and 
Atlas Consolidated Mining largest the 200,000-ton annual shipments 
copper producer the Far East, mined Japan will start about two years. 


“Cheatham 
TRACK SWITCH THROWER 
ELECTRICALLY OPERATED 


This modern track switch is thrown swiftly and safely by 


and is fool-proof and dependable! 


Typical Installation 
Main Haulage 
* Rugged. 
Low Cost. 


Over 50 years experience manufacturing 
ELECTRIC TRACK SWITCHES and DERAILS 
Write for Catalog 


CHEATHAM ELECTRIC SWITCHING DEVICE CO. 


INCORPORATED 
4780 Crittenden Drive, Louisville, Ky. 


* Easy to Install. 


@ Increases Production 


and 


SPECIFY 
GENUINE LEBUS 
LOAD BINDERS 


FULLY GUARANTEED NORMAL USE. 


Ask Your LEBUS Distributor 
for Complete Line Catalog 


FT. WAYNE, INDIANA 


motormen as they sit in their cabs. It saves time and money, 


Why Risk Lives 


EUROPE 


USSR 


group Soviet Scientists has decided 
that the earth’s core composed iron, 
not ferrous alloys scientists 
believe. 

TASS reports that group working 
under Professor Lev Altshuller the 
Academy Science’s Institute Earth 
Physics arrived their conclusion 
the basis experiments which iron 
was compressed means shock 
waves 5-million atmospheres (Pres- 
sure the earth’s center believed 
about 3.5- million atmospheres). 


NUSSCO AUTOMATIC 


BLOCK SIGNALS 
FOR 


MINES 


Save Trip Time on Main Haulage 
Prevent Collisions 


A two wire cable connects two or more 
signals together into one block. Only one 
signal can show proceed on the entrance 
of a trip, all other signals show stop. 


NACHOD UNITED STATES CO. 
INCORPORATED 
4771 Louisville Ave., Louisville, Ky. 


Loads? 


Most Complete Line Forged Fittings for Wire Rope and Chain 
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OOPS—WE GOOFED 
IDEAL FOR MANGANESE ORE, 


can’t even blame copyreader, marks our product. you already 

printed our new booklet Pamak, your copy this booklet, hope 

fatty acids from tall oil, unintentionally omit- that manganese belongs. you 

ted manganese ore from the list materials copy, certainly want one for 

exceptionally useful flotation files. postcard Hercules will bring you 
But have not omitted our thorough research your copy. 


and technical service, and the high quality that 


Industrial Chemicals Division 
Paper Makers Chemical Department 


HERCULES POWDER COMPANY 


INCORPORATED 


900 Market Street, Wilmington 99, Delaware 
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the Pamak fatty acids are used in such products as replacement for oleic acid 
of uniform color and viscosity- Pamak is used in preparing Jiquid and 
Pamak fatty acids react with alkylolamines to form condensates suitable 
i Ethylene oxide reacts with Pamak fatty acids to form detergents- 
1. L Sanders. ~Patty Acid Aikylolamides.” Journal of the oil Chemist” 


How hard 
you have 
work make 
good luck 


Parm Pritchard was just promoted. New production boss. 
With goes fine, fat raise. 

Back home, Mrs. Pritchard and the kids are making 
plans. Going get that new station wagon. And the long- 
promised camping trip. And 

just got the Parm says. Don’t you believe it! 
worked it. And started the day discovered 
McGraw-Hill publication made precisely his order. All 
about his job, his interests, his future. 

read avidly. And when wanted to, where 
wanted to. Ate up! Why, this was meat and potatoes 
stuff could put profit for himself and his company, 
right the job. 

Parm had his eye management. Management had its 
eye him. wanted him succeed just much 
did, himself. And when man’s interests, and company’s 
interests come this close together, something good 
bound happen. And did! 

reader this specialized McGraw-Hill publication, 
like Parm, urge you tap its resources deeply. And, 
after you’ve really dog-eared this issue please pass 
the man you’d like have get your job, when you’re 
promoted. Open this page. Let him the 


Men who read earn more! 
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ASSAYING 

CONSULTING 
PROSPECTING 
ORE TESTING 


AGENCE MINIERE 
MARITIME 


Sworn Weighers and Samplers 
of Ores - Metals - Residues 


Stevedoring-Storage-Shipping 


2. Van Breestr. Antwerp (Belgium) 
Tel.: RENTIEMS—Telex: 3169. 


JOHN ALEXANDER 
Mining Consultant 
MEXICO 
Apdo. l’ostal 54 
Caborca, Sonora, Mexico 
Telephone #9 


BEHRE DOLBEAR 
COMPANY, INC. 
Consultants 
Mining Geological and Metallurgical 
11 Broadway. New York 4, N. Y. 
Cable Address—BEMRDOL 


EDMUND BITZER, MET. 


Barr and Associates 
Consulting Engineers 
P.F. 942. Belgrade. Jugostavia 
1518 K Street, Washington 5, D.C. 


COWIN COMPANY, INC. 


Mining Engineers Contractors 
Shaft & Slone Sinking 
Mine Development 
Mine Plant Construction 
1—18th Street S.W. Birmingham, Ala. 
Vhone ST 6-5566 


GARDNER 


Mining Consultant 
Mining Appraisals—Mining Methods 
200 N. Wayne Street, Arlington 1, Va. 


GEODYNAMICS, INC. 
QUANTITATIVE 
GEOPHYSICAL 

MINERAL EVALUATIONS 
M-gnetic, E ertromaxnetic, Gravity 
1543 3rd, Santa Monica. Calif. 


Box 1258 
EX 4-8817 GR 8-5620 


ABBOT HANKS, INC. 
Assayers—Chemists 
Est. 1866 


Spectographic Analysts 
Shippers Representative 
1300 Sansome Street, San Franeiseo 11 


LEE HEIDENREICH, JR. 


Consulting Engineers 
Crushing Plants 
Milling Mlants Appraisals 
Plant Layouts Plant Design 

75 Second St., Newburgh, N. Y¥. 

JO 1-1828 (Code 914). 


Quarries 


HERON ENGINEERING CO. 


Consulting Engineers for all types of 


Aerial Tramways, Cableways and 


Suspension Structures. 


200 South Acoma St. 
Denver 23, Colorado 


KEEGEL 
Mining and Metallurgical 
Engineer 
Administretion Appraisa) 
1721 So. 14th St., Las Vegas, Nevada 
Telephone DUdiey 4-6981 


KIRK COWIN, INC, 
Consulting Reports Appraisals 
1—18th Street SW 
Birmingham, Alabama 


ALEX LABOUNSKY, E.M. 
NEW FINANCING 
PRIVATE PUBLIC 


Tel. OY 6-360 
Oyster Bay, N. Y. 


LAKEFIELD RESEARCH 
CANADA LIMITED 
Metallurgical and Chemical Research 
Ore Testing 
Box 430 Phone OLiver 2-3341 
Lakefield, Ontario, Canada 


LEDOUX COMPANY, Inc. 


Metallurgical Chemists — Assayers 
Spectroscoples 
Representatives of Shippers of Cres 
and Metals at Buyers Works 
Mine Examination Analyses 
359 Alfred Ave.. Teaneck, N. J, 


LOOFBOUROW 


Mining Engineer 
Site Testing - Plans - E«timates 
for Undersround Construction-Mining 
Mine Water Problems 


4032 Queen Ave. So, 
Minneapolis 10, Minn, 


LOTTRIDGE-THOMAS 
ASSOCIATES 
Professional Engineers 


705 Judge Building 
Salt Lake City 11. Utah 


MERRILL MacAFEE 


Consulting Engineer 


Chemiral- Metallurzieal- Mining 
7668 Santa Fe Are. 
Huntington Park. Calif. 

LU diow 3-1778 
FRontier 5-6145 
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Professional Services 


ARNOLD 
Consulting Engineer 


General Mine. Mill and Industrial 
Appraisals 
Plant Design. Mechanization and 
Improvement 
Cable: ““ALMIL”™ Tel. Cortiand 7-0635 
120 Broadway, New York 5 


MOTT CORE 
DRILLING COMPANY 


Explorations, Test Borings 
Mineral Prospecting 
Pressure Grouting for Shafts-Tunnels 
Large Diameter Holes 
826-846 Eighth Are. 
Tiuntington 1, W. Va. 


ARTHUR NOTMAN 
Consulting Mining Engineer 
55 Liberty St., 18th Floor 


New York 5, N.Y., U.S.A. 
Telephone P Arclay 7-9494 


O'DONNELL SCHMIDT 
Mining Consultants 


165 Broadway New York 6, N.Y. 
BArclay 7-6960 
Cables. EXAMIMINES 


PENNSYLVANIA 
DRILLING COMPANY 


Subsurface Explorations Grouting 
Industrial Water Supply 
Mineral l’rospecting 
Large Diameter Drilled Shafts 
Reports 


1205 Charters Ave., Pittsburgh 20, Pa. 


AMEDEE PEUGNET 
Consulting Mining Engineer 
Telephone MAin 1-1421 
705 Chestnut St., St. Louis 1, Mo. 


ROGER PIERCE 
ASSOCIATES 


Registered Engineers 
Complete Consulting and 
Management ives 
Minerals Industry—-World Wide 
Special Services Latin America 
808 Newhouse Bldg. Salt Lake City, U. 


HOWARD SCHOENIKE 


Consulting Mining Geologist 


Examination—Evaluation— Exploration 
Metallic and Nonmetallic Minerals 
Domestic—Foreign 
4039 Turnberry Cir. 
Houston. Texas 
Tel.: MO 5-7079 


SMITH-EMERY CO. 
Assayers and Chemists 


SPECTOGRAPHIC ANALYSES 
181 E. Washington Bivd. 
Les Angeles 21, Calif. 


MINE MANAGEMENT 


RESEARCH 
METALLURGY 
MILL DESIGN 


Sprague Henwood, Inc. 
Drilling Scriice 
Foundation Investigation. Test Boring 
Grout Hole Drilling and l’ressure 
Grouting. Diamond Core Drilling 
221 W. Olive St.. Seranton, Ia, 
New York, Vhila., Pittsburgh, 
Tucson. Grand Junction, 
Colorado, Buchans, Newfoundland 


STILL STILL 


Consulting Mining Engineers 
and Geologists 

24 Union Block—Phone HI 5-0610 
P. 0. BOX 1512 
Preseott, Arizona 


CONRAD THOMAS 
MINERAL INDUSTRIES 
CONSULTANT 


Via F. D. Guerrazzi 1D 
Rome. ltaly 


EUROPE—AFRICA—MIDDLE EAST 


TALBOT 


Extrartion and Refining of Base Metals 
Specializing in Cobalt and Copper 


Consulting 


Room 911, 209 Washington Street 
Boston 8, Mass. 


EARL VAN HORN 


Consulting Geologist 


Mining & Engineering Geology 
Box 7, Tel. VE 7-2048, Murphy, N.C. 


FRED WILLIAMS 
ASSOCIATES 
Mineral Engineering Consultants 
3715 E, Trent Avenue 
Spokane, Washington 
Cable: Wilmet Phone: Ke 55148 


WISSER AND COX 
Geolouvists — Engineers | 
consultation 
INVESTMENTS - UTILIZATION 
35 New Montgomery 
Vi'ken 2-14136 
San Francisco, California 
GEOLOG 


HARRY WOLF 


Mining and Consulting Engineer 
Examination— Valuations— 
Management 


3 Glenwood St. Little Neck 63, N.Y. 
Cable: MINEWOLF 
1iUnter 2-7843 


WOLFE ASSOCIATES 
Mining Geologists 


Prospecting-Exploration- Valuations 
6518 Ledbetter Houston 17, Texas 
Tel. OLive 4-1322 Cable—WOLMAC 
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DISPLAYED RATE 


The advertising rate is $16.50 per inch for all 
advertising appearing on other than a con- 
tract basic. Contract rates quoted on request. 


EMPLOYMENT OPPORTUNITIES—$32.CO per 
inch subject to agency commission. 


INFORMATION: 


DISCOUNT OF 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


An ADVERTISING INCH is measured % inch 
vertically on one column, 3 columns — 30 
inches—to a page. 


UNDISPLAYED RATE 


(Not available for Equipment Advertising) 
$1.50 a line. Minimum 3 lines, To figure ad- 
vance payment count 5 average words as a 
line. (See { on Box Numbers.) 

POSITION WANTED undisplayed rate is one 
half of above rate, payable in advance. 

BOX NUMBERS count one additional line. 


Send new ADS Inquiries Class, Adv. Engineering Mining Journal, Box 12, New York 36, Y., For Dec. Issue Closing Nov. 21. 


WANTED 


MINERAL ENGINEER 


design plant, flowsheets layouts 
P5427 Engincer'ng & Mining Jovrn-! 
68 Post St., San Francisco 4, Calif. 


ADDRESS BOX REPLIES TO: No. 
Classified Adv. Div. of this publication. 
Send to office nearest you. 
NEW YORK 36: P. O. BOX 12 
CHICAGO 11: 520 N. Michigan Ave. 


VACANT 


Metallurgist for Tucson Mining Company. Re- 

quires dezree metallurgy with 

and operating experience. Salary open. Give ex- 

perience, education, personal data and salary 

requirement in first letter. Reply in detail to 
. Box No. 7187 Tucson, Ariz. 


POS) TIONS WANTED 

General Manager or Executive Assistont. Cap- 

able, responsible, with 14 years diversified 
management experience. EM degree. Exceptional 
record in major cost reduction program. Ful'y 
experienced in operations, development and ex- 
ploration. Good nose for ore. Locate anvwhere. 
Resume, interview-available now. PW-4970, En- 
gineering & Journal. 


Pit & quarry superintendent or englncer avail- 

able. Experienced large stripping operat ons. 
Domestic or foreign. PW-5291, Engineering and 
Mining Journal. 


Economic BA, 62 years 

metallic, nonmetallic “and industrial minerals. 
Recon and detail mapping. Photo geology. Some 
geophysics and geochem. Desire permanent base 
in west. PW-5538, Engineering & Mining 
Journal. 


OPPORTUNITIES 


Copper Prop. Assay 8.1 Gold Silver. Good 15 
claims royalties or sell. C. E. McCormick, 131 
W. Regent, Inglewood, Calif. 


Available For Employment 


GENERAL MANAGER 


Specialist Foreign Operations. Min- 
ing, Ore Processing, Industry. Investi- 
gation, Negotiation, Organization, 
Management Operation. Extensive 
experience legal and tax problems. 
Skilled dealings with foreign govern- 
ment officials all levels. Apt han- 
dling problems and 
negotiations. Expert selection and 
training foreign nationals for top- 
flight positions. Sound technical, op- 
erational and managerial background. 
Excellent references. American, Age 53, 
married, children. Will travel. Per- 
manent connection consulting assign- 
ments. Available early December. 


PW-5520 Engineering Mining Journal 
Post St., San Francisco Calif. 
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BUSINESS OPPORTUNITIES 


For Sele: 400 patented precious metal mining 


properties. Located in the rich Silverton, 
Colorado, Mining District. Price: One Half the 
cost of patenting and title to thi s property. H. C. 
Sprink’ e, Owner, Dirham, N.C 


New Discovery—Desert ancient Chonnel, Very 

rich, $10 per yard recoverable, (not assays) 
free gold. This is a stripping job—20’ of over- 
burden, open pit work. all pay in last 3’ on 
bedrock. Will sell. BO-5571, Engineering & 
Mining Journal. 


1 have for sale ot a tow 1 price a 5 proven copper 

mine of 10 patented claims. I live at the 
property and was in charge of operations for 
15 years. Now with the coming of electric power 
I believe this proverty and the Contact district 
will have a great future. Will show property and 
furnish information. Leo R. Bricker, Contact, 
Nevada. 


Finoncial—investment Banking Houres ‘and Un- 
derwriters reached. Confident’a'. You can send 

the details of your proposition direct or thru 

your attorney to Consultant 817—5lst Street, 

Brooklyn, N. Y. 

WANTED 

Tellurium Deprsit Needed—Pr-fer ‘deposit with 
huce nossibil‘ties. Sickon Corporation, 125 N. 

Center Street, Reno, Nevada. 


LEGAL NOTICE 


STATEMENT REQUIRED BY THE ACT OF AUGUST 
24, 1912 AS AM®NDED BY THE ACTS OF MARCH 
3, 1933, AND JULY 2, 1946 (Title 39. United 
States Cote Section 233) SHOWING THE 
OWNERSHIP. MANAGEMENT, AND 
CIRCULATION OF 
ENGINEERING AND MINING JOURNAL publishe? 
monthly at Philadelphia, Pennsylvania for October 1 

1960. 

1. The names and addresses of the publisher, e'tor, 
managing editor, and business managers are: Publiched 
by M:Graw-Hill Publishing Company, Inc., 330 West 
42nd St., New York 36, N.Y.: Editor Alvin W_ Knoerr, 
330 West 427d St., New York 36, N.Y.; Managing editor, 
Daniel P. Eigo, 330 West 42nd St., New York 36. N.Y.; 
Business manager, John Tsivgoulis. 330 West 42nd St., 
New York 36, N.Y 

2. The owner is McGraw-Hill Publishing Company, 
Inc., 330 West 42nd St., New York 36, N.Y. Sto kholders 
holding 1% or more of stock are: Donald C. M°Grew & 
Willard T,. Chevalier, Trustees under Indenture of Trust 
m/b James H, McGraw, dated 1/14/21 as modified; Don 
ald ©. MeGraw & Harold W. McGraw, Trustees under an 
Indenture of Trust m/b James H. MeGraw, dated 7/1/37 
as amended; Donald C. McGraw, irdividually; Estate of 
Mildred W. McGraw, Donald C. M°Grrw and Catharine 
MeGraw Rock, Exe-utors; (all of °30 West 42nd Street. 
New York 36, N.Y.); Grace W. Mehren 534 Arenas St.. 
LaJolla. Calif.; Affiliated Fund. In°.. 63 Wa!l St., New 
York, N.Y.; Genoy & Co.. P.O. Box 491, Church St 
Station, New York, N.Y.; Touchstore & Co.. c/o Wel 
lington Fund, Inc., Claymont, Delaware. 

3. The known bondholders. mortgagees, and other se- 
curity holders owning or holding 1 percent or more of 
total amount of bonds, mortgages. or other securities 
are: None. 


4. Paragraphs 2 and 5 include. in cases where the 
stokholder or security hoider appears upon the books 
of the company as trustee or in any other fiduciary rela- 
tion, the name of the person or corporation for whom such 
trustee is acting; also the statements in the two para- 
graphs show the affiant’s full knowledge and belief as to 
the circumstances and conditions under which sto-kholde s 
and security holders who Go not appear upon te books 
of the company as trustees. hold stock and securities in 
a capacity other than that of a bona fide owner. 

5. The average number of copies of each issue of this 
publication sold or distriputed, through the mails or 
otherwise, to paid subscribers during the 12 months pre 
ceding the date shown above was: 19,619 

McGRAW-HILL PUBLISHING COMPANY, INC 

By John J. Cooke. Secretary 

Sworn to and subscribe¢ before me this 15th day of 
September, 1960 
[SEAL] JANET A. HARTWICK 
(My commission expires March 30, 1961) 


FOR SALE 


One Used AMSCO Industrial Dredge Pump 
Style P-180N, 10°. Type T. Frame 238X. HC- 
250 Wearing Parts: complete with Overhead 
Motor Platform, V-Belt Guard and 7-Groove “‘C’’ 
Section 20-0” P.D, Sheave—-less Mutor Motor 
Sheave and V-Beits. 


Two Used Hazelton Type “CT’’ 8” Dredge Pumps 
with Ni-Hard wearing parts. fitted with 8-Groove 
Section 20-9" PD. Sheave. OQverbead Motor 
Mounting base and V-Belt Motor Guard less 
Motor, Motor Sheave and V-RBelts 


All Pumps are in excellent conditien. 


Pima Mining Company 
H. E. Eckstein, Purchasing Agent 
P.O. Box 7187 Tucson, Arizona 


EQUIPMENT 
FOR SALE 


Sleace Crawler Loade:s Model 630 
Eimco Rocker Shovel Model 12B 24 ga. 
Eimco Locomotive Model 401M232 24 ga. 
G-D JGP Full Hydr. D ill Jumbo 24 ga. 
G-D SF93 Screw Feed Drifters 
Easton 27 C.F. Rocker Dump Cars 24 3 " 
Easton C.F. Side Dump Cars ga. 
90 C.F. Battleship Bu-kets 
Halcomb-Westceco Mine Drag Scraper 
A484-8 
900 ft. 30 Ib. Track with Ties, Switches, and 
Car Passes 24 ga. ; 
2 G-D Air Tracks Model ATD-3000 with 
Chain Feed 


Spencer, White Prentis, Inc. 
East 40th St., New York 16, 


ty 


SYMONS CONE CRUSHER 


2’ Standard Cone Crusher equipped with coarse 
bowl. 30 HP 900 RPM Motor. Many extra new 
spare parts including fine bowl. 

Priced Sell 


Wire phone 1-1380 
MACHINERY AND, 


“SEARCHLIGHT 
Opportunity Advertising 


—to help you get what you want—to 
help you sell what you longer need. 


Take Advantage 


For Every Business Want 
“THINK SEARCHLIGHT FIRST” 


Engineering and Miniag Journal—Vol.161,No.11 


SEARCHLIGHT 
| 
WIRE COLLECT! 
F 


SEARCHLIGHT SECTION 


CONSTRUCTION EQUIPMENT FROM 
TRINITY DAM PROJECT 


miles long, 42” wide rubber belt. flights, available individually, ranging from 672 ft. long 1885 ft. long. 
Braking by electric motors acting as generators under belt load; also mechanical brakes. System includes drive-over 
hopper loading station for scraper discharge, screening and crushing plant, three drive-under terminal bins with 
total capacity of 1500 cu. yds. 


15—Model D9 Caterpillar Tractors 
w/P.C.U.’s and Dozers, 18A Series 
(Note: 4—Ateco Hydraulic Rippers 


1508 Bucyrus Erie cu. available for above); 21—Model 
yd. Electric Shovels and Caterpillar Tractors 
(Note: cu. yd. Dippers and Dozers, 14A Series (Note: 
available for Caterpillar Hydraulic Rippers 


120B Bucyrus Erie cu. yd. Elec- 
tric Shovel and Dragline; 
38B Bucyrus Erie cu. yd. Shov- 
el, Dragline, Backhoe, diesel; 1— __RUBBER TIRED | RACTORS _ , eye 
22B Bucyrus Erie cu. yd. 

line, 30—Model DW20 Caterpillar Trac- 
Shovel, Dragline, 456P Modified Scrap- 
ers, 67C and 88E Series; 10— 
Model DW20 Caterpillar Tractors 
w/Model PW20 Athey Wagons, 88E 
Series; 2—Model 33LDT Euclid 
9—Model 12 Caterpillar Motor Pa- Tractors w/Model 32SH Scrapers. 
trols, 8T, 80D, 70, and 71D Series. 


1—Model TWM2A Joy Quarry Drill 
w/T500 Drills, pneu. tires; 3— 


Drill 
8—Model LRVX Mack Tractors w/ rite 


Mode! 137W Euclid 30 cu. yd. Bot- 
tom Dump Trailers powered by 
NVH-12-B1 Cummins Engines; 
Model PH95AC Pay- 
hauler Tractors w/Mode! PW20 30 
cu. yd. Athey Bottom Dump Trailers. 


1—3400 gal. CF523C6 Ken- 

worth powered by Model NRT6B1 

Cummins Engine; 1— 3400 gal. 
Euclid End Dump Model R1F402 International pow- 
Units, cu. yd., powered ered Mode! NHB Cummins En- 
Model NHRBIS Cummins Engines; gine; 1—3600 gal. Model RDF192A 
63TD Euclid End Dump International powered Model 
Units, cu. yd., powered JBS600 Cummins Engine; 2—6000 
Model 6-110 GMC Engines. gal. Model 46TD Euclid powered by 
Model NHRBIS Cummins Engine. 


5—4 yd. Dumpcretes mounted on 
175ADS Michigan cu. International truck. 
yd. loader powered 

135DKBS Waukesha Engine; 1— 

EA4 Trackson Loader. ALSO: 


AIR COMPRESSORS PUMPCRETE MACHINES BATTERY LOCOMOTIVES 
TRUCKS PICKUPS AND JEEPS WELDERS LIGHT PLANTS HOUSE 
TRAILERS PUMPS AIR TOOLS ELECTRIC TOOLS HOSE PIPE 
TANKS AND OTHER EQUIPMENT 


All equipment kept in peak condition by elaborate preventive maintenance program. Choose from vast inventory 
while selection complete. WRITE, WIRE PHONE FOR SALE PRICES ARRANGE VISIT SALES YARD! 


WEST ORANGE AVENUE SOUTH SAN FRANCISCO, CALIF. PLAZA 6-0300, 


7 TRINITY OAM 
CONTRACTORS 
SALES YARD 


©. 
CALIFORNIA 
VENTURE 
REDDING 
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JAW CRUSHERS 


5—24%4" x 3%" New Morse Lab Crushers 
5—4" x 6° New Morse Lab Crushers 
i—5” x 6” Denver Jaw Crusher 

2—5" x 6° New Morse Jaw Crushers 
1-62" x 7” Hendy Jaw Crusher 

x "20" Pacife Jaw Crusher 


BALL AND ROD MILLS 


i—4’ x 4° Marcy Ball Mill 

i—4’6" x. 4° Hirsch Ball Mill 

Bail Mill 

x 22’ Hardin e Conies rene: e Mill 
1—3’ x 7° Morse New Rod Mill 

i—5S’ x 10° Denver Ball-Rod Mill 


MINE DRUM, ELECTRIC 


i—20-HP H&B 
1—25-HP Vulcan 


Motr Drive 
2—40-HP Vulcan 
HP 


i—100-HP Liderwood 

i—100-HP W. A. B 

1—112-HP Vulean 

1—150-HP Vulcan 

1—150-HP 

1—250-HP Oit 

{—300-HP Lider wood Cableway Hoist 


MINE STS—DOUBLE DRUM, ELECTRIC 
to HP Vulcan 

1—75-100-HP, C u'ched Drums, Post Brakes 
i—82- He Vulean =5'/2 

i—100-HP Webster, Clamp & Lane 

i—150-HP Jackson 

i—52-HP Minneapolis 


AIR SLUSHER HO'STS 

1—HNNIJ Ingersoll-Rand Double Air Slusher 
i—F-2't Sullivan Douhie Drum Air Slusher 
1—F-212 Sullivan Double Drum Air Siusher 


machinery needs. 


2900 Brighton Bivd. 


JUST PURCHASED 


shorthead cone crusher 

2—Davenport 60’ rotary dryers, 7/16” 
welded shell, comb. chambers, fans, mo- 
tors, etc. 

welded shell, late model, complete. 


DRYERS—KILNS 


11’ 175’ Vulcan kiln 

National dryers, 34” shell 

2—8'8” Ruggles-Coles rotary 
dryers, welded shell 

60’ Rot. Kiln, welded 

62' rotary kiln, 

60’ Bonner dryers, 


Bonnet dryer, complete 


MILLS—CRUSHERS 


1—Symons shorthead cone crusher 
1—Kennedy ball mill 150 
10’ conical bail mill 
2—Hardinge 36” conical pebble mills 
3—Hardinge 48” conical ball, 
16” conical ball mill 
1—Allis-Chalmers 16’ ball-tube 
Crushers: 20” 6”, 18” 9”, 


PERRY EQUIPMENT COMPANY 


116 No. 6th St., Phila. 22, Pa. 
3-3505 


168 


i—10° x 16” Gruender Rol.er Bearing Jaw Crusher 
1—20" x 36° Diamond Roller Bearing Jaw Crusher 


1—25-HP Vulean 7212 with Gas Engine or Electric 


Box 1708 


MORSE Dependable—Reliable—Economical 


SAND PUMPS 
i—2” Vac-Seal neoprene lined 
Wi fley 


Denver 

i—3” Wemco 

2—4” Wilfley 

2—4” Allen- Shorman- Hoff rubber lined 


LABORATORY EQUIPMENT 

i—Braun Model UA, with integrally 
tuili 2 HP motor 

3—8”" New Morse Bros. Dise Pulverizers. 

i—5” x 6° Denver Jaw Crusher. 
”" x 6 New Morse Bros. Jaw Crushers. 

6—24%4” x 3%” New Morse Bros. Jaw Crushers. 

i—2” x 6” Sturtevant Lab jaw Crusher. 

+—Orteve- Hendry electric ore drying ovens, Model 


i—Ohaus Harvard Balance. 2 Kilo capacity. 
2—12° Demer Lab Pres-ure Filters. 

2—!2” Stearns- Roger Pressure Filters, 
i—Lab Pug Mil.. 16” 5 6" wide. 

i—18” x 27” Gas Fired evolving Dryer, 
i—15” x 8” Sampe Splitter. 

7—1!2" x 12” Sample Split-ers. 

{—8” x 27” New Morse Bros. Lab Rake Otnceifier. 
2—19” x 8” S‘earns-Rog°r Lab Ball Mills. 
i—!'5" x 9” Lab B-il Mill. 

2—2000 Gram Denver Lab Flotation Machines. 
i—Freas Ele-tric Lab Over 

3—2275 Graphite Pouring Crucibles. 


LOCOMOTIVES—BATTERY 


Ton General Ele:t-ie 

i—3-4 Ton GE Type LSB-2C4 

i—4 Ton Westirghouse—Bajdwin 

3—5 Ton Atlas Type A 

2—6 Ton Generaj Electric, type LSBE-2C6 
Ton A las 

2—8 Ton General Elec’ rie. type LSB-2C8 
i—8 Ton Goodmin, ‘yre 42004T 

3—8 Ton Ironion, type WO 

i—9 Ton Whi'’ecomb 

4—10 Ton Atlas, type A 


EST. 1898 


S»itcher. 

KOEHRING DUMPTOR: 60, used cnly 

CRUSHERS, JAW: One 42” Allis Chalmers 
wit) 150 H.P., V-belt:¢rve m-tor end con'rols, 
with or vit out heavy duty Arron Feeder, 
42” x 143” with mot-r. re-vcer end driv>, con- 
dition guaranteed. One almers 36” 
and one 30”. Ore Traylor 24”. Other 
trus‘ers 8 x 10” to 4% x 67”. 

CRUSHERS, Gyvratory: -48” Frimary and 20” 
Secondary with motors, with 42” Conveyors, 
180 ft. Telsm th 15-B; 16 x 74” opening. 

CRUSHER. ROLL: Roll 14” 52” dia. 

BALL MILL: with 400 H.P., 440 volt 
Motor and Speed Reducer. 


One dia. ft. and one dia. 


K! ft. dia. x 40 ft. with rotoclone 
and 7'/ H.P. mo’or, 3 H.P. motor and speed 
reducer, classifier, kin burner, e‘c. 

Two Jeffrey Vibrator Feeders 24” 48”, 
NEW, type D.T.S., 440 volt. 

HOISTS. MINE TYPE: 

84” x 64”. single ¢rum. 159 H.P. 

96” x 90”, s ng'e drum. 6CO H.P. 

72” x 50”, double frum. 400 H.P. 

72” x 64”. double drum 400 H.P. 

All ae po:t brakes, motors and con‘rols, 2209 

vo't. 

Other hoists 100 for shaft slope. 


BUY AND SELL EQUIPMENT THROUGHOUT 
NORTH AND CENTRAL AMERICA 


Lansdowne Theatre Building 
Lansdowne, Pa. 
Phila. Phones: MAdison 


HYD. INTELLI-GIANTS 


For Sale—3 almost new 6” hydraul’c Intelli- 


Giants—extra nozzies. $3000. 
ing Mining Journal, Post St., San Francisco 
Calif. 
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AIR TUGGER 


2—Ingerso!l-Rand Model EVA 
2—Ingerso.l-Rand Model 
4—Gardner-Denver Model HK 
2—Juy Modei F1i3 
3—inger.cll-Rand Model HU 
2—Ingersoll-Rand Model 10H 
i—Sulli an Model HA 
4—Ingerso |-Rand Mcdel 1H 
i—Ingersoll-Rand Movel DU 
i—Suilivan Model 
3—Ingersoll-Rand D6U 
13—Sullivan Model 


CONCENTRATING TABLES 
3—Diester-Overs'rom Super Duty No. 6 Standard 


8—Dunham Economy Type Tables, 50° x 11'9" decks. 


ELECTRIC TUGGER HO'STS 
1—5-HP Sullivan Singe Drum, Model DE 


ELECRIC SLUSHER HOISTS 
HP Sullivan Doub!e Drum, Model HDE 
Doubie Drum, Model 


1—30 HP Joy Double Drum, Class B-2!2. 
i—i0 HP Sullivan 3 Drum, Model A3i2. 
{—20 HP Scilivan 3 Drum, Mode. AF3!2. 
i—60 HP Sullivan 3 Drum, Class CF312. 


Keystone 4-5261 


LOCOMOTIVE: EMD Gereral Motors 


Sizes Tables with sieel_undcrframes 


LOCOMOT!VES—DIESEL 
{—3 Ton Ruth Diese! Locomotive with scrubber, 24” 


gauge 


CRUSHING ROLLS 
i—16” x 10” McFarlane 
i—40” x 20” Cedar Rapids 


This but portion our tremendous stock mining and electrical equipment. Phone collect regarding your 


Contact regarding your surplus equipment—we will pay cash for individual items complete plants. 


MORSE BROS. MACHINERY CO. 


DENVER, COLORADO 


D ESEL LOCOMOTIVES & CRANES 
9 Gen. Elec. 20, 25, 15, 65, 80 & 100 Ton 
25—Ton Incustrial Brownhoist, 60° Boom Crane 


MiLL EQU.PMENT 
48 x 60 Allis C. see Frame Jaw Crusher 
20", 36” & 42” Gy:atory P imary Breakers 
2—5x8 KVS Air Swept Ball Tube Mi 
5—Jaw Crus! ers, 14°28", 57x24", 307.38", 48°x72” 
Hardinge Mills, 3° 33’x2 6x48”, 10°x48” 
Rod Mills. 6’x:2’ x'5' & cli’ 
Sail Mills, No. 56, 7’x18’, 7°xd5’, 6’x4’ & 6’x9’ 5 
Classifiers, 84°x42’ Spirals, 8’x35’ 
xis’ Bowl-Rate 
Cone Crushers. 22” 2’, 3’. 4’. 5%", 7" & 848 
6 0” & 3076 CFM Inger, Rand Klee Compressors 
2150 HP. 1-200 HP S.D Elec. Hoists 
Rotary Kilns & Dryers. 3’x30’, 3°x20,’ 5’x30’ 
&'x60’, 6’x25’, 6x40’. 6°x60' & 10’x80’ 
Hewitt Triss Frame Belt Conveyor 
4’x!2° Secon Single De k Screen 
Gaveo Centrifugal Air Separators 
32” Dines Magvetic Head Pulleys 
10—No. 68 Wilfley Concentrate Tables 
STANHOPE, INC. 


60 E. 42nd St., N.Y. 17, N.Y. MU 2-3076 


ROCK BITS 


TUNGSTEN CARBIDE 
All sizes—"F”’, “7. “200”, 
thread. Not war surplus. Less 
than distributors price. Write for 
list. 


JULIUS FOGELMAN 


1649 Perkiomen Ave., Reading, Pa. 


there arything you want 
that others readers can supply 


you don’t want— 
that other readers can use— 


Advertise the 
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CARS, MINE ORE 


22—20 cu. Coeur d'Alene, Swivel Dump, a. 
33—3! cu. C.S. Card Rocker dump, 24” g 
Differentias Rotary Dump, 24° 


— "tu. ft. Gable Bottom, RB, 18” ga. 
ft, C.S. Card. Granby dump, 
ft. Card, Air operated side 


ga. 
23-80 cu. ft. C.8. Card, Granby dump, 30” ga. 


CONVEYORS 
x 500’ Steel Frame Conveyor 250 H.P. 


ee x 3300’ Steel Frame Belt Conveyor 300 H.P. 
4 Steel Frame Belt Conveyor 2-300 


H.P. m 
3—54” x 300" Steel Frame 125 H.P. motor. 
CLASSIFIERS 


i—4’ x 15’ Dorr Duplex Rake, Model DSFM 
i—6° x 23’4” Dorr Duplex Rake, Model DSF. 5 H.P. 
“Le x 25’6” Dorr Duplex Rake, Model DSFX, 16 


"x. 12’8" Denver Spiral 

3—6’ x 20’ Dorr Duplex Rake. Model DSD. 

COMPRESSORS 

1—2500 cfm Sul! Class WN4, 2200 V. 

1—1528 cfm Joy. WNII4, 300 H.P. 2300 V. Exe. 

i—Joy WG9. 12 x 9, Less Motor 

CONCENTRATORS 

4—24” dia. Humphrey Spirals, 3 turn 

8—24” dia. Humphrey Spirals, 5 turn 

12—26 Deister Diagonal Deck. 2 H.P. motor 

5—214 Deister Diagonal Deck, 1% H.P. motor 

CRUSHERS 

1—2Y, x 3 Braun Chipmunk. 2 H.P. 

i—10" x 30° Prcific Jaw. 40 H.P. 

x 36” 50 HP. Vv. 

i—4’ Symons Standard Cone. 75 H.P 

2—30” x 42” Pioneer Roller Bearing Jaw Crushers 
with (25 H.P. motors, 440 V. Excellent. 


DREDGES 
i—6 cu. ft. Yuba Electric Bucket Line, w/42” Pan. 
on. Jigs, trommel screen, gravel pumps, Exe. 


I—8 cu. ft. Ruevrus Frie Bucket Line, w/ Pan, Am. 
Jigs, tromme! sereen. 

FEEDERS 

x 8" Jeffrey Yitrating Type 5, 440 V. 

{—3’ x 6’ Jeffrey Traylor Grizzly Pan. 440 V. 

i—36” x Link Belt. Apron tyne. 2” Pans. 

i—*R” x 8’ Link Belt Avron Feeder. tyne B. 

2—60” x 15’ ¢ to ¢ Heavy Duty Apron Feeders, 
with motors, 


5 DISC American 
*2 DISC EIMCO P. Reeves Varidrive 
= aie. x 8’ Morse Bros. Drum type, less motor & 
rive 
i—ti'2’ dia. x 12’ Otiver Drum type, complete. 


FLOTATION MACHINES 
i—6 cell #21 Denver “Sub A’’ Flotation 
cell 2100 Denver Unit Cell 


FOR SALE 


SUBMERSIBLE PUMPS 
AND 


HANDLING 


Byron Jackson Submersible Pumps, Motors 
and Controls special corrosion-resistant 
metallurgy. Five 12-stage, 1500 GPM, 
CKH Vertical and four 3-stage, 3000 GPM, 
CKXL Incline. 


American Hoist and Derrick Company Model 
75-100 Steel Guy Derrick and Model T-12S 
Hoist with 115’ Mast Height and 100’ Boom, 
complete with Load Blocks, Torque Converter, 
Catheads, Gasoline Engine, Weight 
and Building for Draw Works and Power Unit 

The equipment good condition and may 
inspected our property. Any reasonable 
offer will considered. 


Contact Barz, Calumet Division, Calu- 
met Inc., Calumet, Michigan. 
Calumet 2000, Ext. 63. 


SEARCHLIGHT SECTION 


DEPENDABLE USED EQUIPMENT 


cell Size 14-S, 56” x 56” 10 H.P. 
7—2 cell Galigher ‘Agitair, 48” x 48", 10 H.P. 
i—5 cell =18 Sp. 32” x 32” Denver sup A” 
4—6 cell 718, 28° x 28” Denver A”’ 


HOISTS, SHAFT 


i—10 H.P. Coeur d'Alene, Single Drum 
i—40 H.P. Coeur d'Alene ir. Singie Drum 
H.P. Superior Lidgerwood, Tanden Drums, 220 


i—75 H.P. Puget Sound Single Drum, Post Brakes 
i—600 H.P. Vulcan Wilkes Barre, | drum, 2300 V. 
1—600 H.P. Vu.can Wilkes Barre, 2 drum, 2300 V. 
i—675 H.P. Vulean Wilkes Barre, 2 drum, 2300 V. 


HOISTS, TUGGERS SLUSHERS 


I—AF 312 Joy, 3 drum air, 15 H.P 

I—BF 312 Joy, 3 drum, 20 H.P. 440 Vv. 

i—FF31ti Joy, 3 drum, 10 H.P. Vv. 

FF2it Joy, 2 drum, 10 H.P. 440 V. 

2—30 NM3D Ing. Rand, 2 ply 30 H. f° 440 V. 
0 NM2C Ing. Rand, 2 drum, 20 hg’ 

I—CA 311 Sullivan, 3 drum, 50 H.P. 440 V. 

i—CF 211 Sullivan, 2 drum, 50 H.P. 440 V. 

10—HB Gardner Denver, | drum, Air 
Joy. | drum. Air 

ASNNOH Ingersoll Rand 3 drum, air. 


LOCOMOTIVES 


Ton Mancha battery, 18"-24” ga. Complete 

'—1% Ton Alas, Type J, 24” ga. w/charger. 

— Ton Mancha Type AN, Bat.ery. 18” ga. 
Mancha, Titan b.te ga. 

i Ton Mancha, Sid AN, ba.tery, 24” a. 

Ton Plymou.h diese), w/scrubber, 18” ga. 

{—8 Ton Plymouth diesel, w/serubber, 24” ga. 


MILLS 


5—8’ x 9’ Traylor Bali Mills, 250 H.P. motor 
3—5’ x 14° Marcy Ball Mil:s, 100 H.P. 
1—6° x 16" Hardinge Conical, 50 H.P 

x 5° Colorado tron if. P. 440 V. 
x 36” Hardinge Conical, 100 H.P. 

x 22” Hurdinge Conical, is P. 

1—7’ x 5’ Allis Chalmers, 150 H.P. 


MUCKING MACHINES. 
Roeker Shovel. Late Serial, 


24” 
Gerdaer- Denver 18” 
I—HL3 Sullivan, 18” ga. bargain 
2—21 Eimco Rocker Shovel, 24” ga. 


SCREENS 


x 9° Deister Plato, | 7% H.-P. 

3—4’ x 12° Tyler Ty-Rock, 

i—4’ x 10’ Tylor Hummer, deck 

i—4’ x 8’ Symons Rod Deck 

3—6’ x 14’ Hewitt-Robins Heavy Duty Sealping 
Screens 


SHOVELS 


yd. Erie, 170 B, 

1—3Y2 yd. Marion 111M. with Dra 

Mode! 7200 Walking "Dragline Diese) 
ectr 

i—208 Bucyrus Erie Shovel. with 40’ Dragline 

{—54B Bucyrus Erie with dragline 


1—15° x 8’ Denver Rake Thickenor Less tank 
x 8’ Denver Rake eel tank 
i—120’ Dorr Traction Type 1-C. 5 H 

2—40’ Dorr Thiexe ever Mechanisms, H.P. 
4—20’ Dorr Thickener Mechanisms, 15 H.P. 


WRITE 


MACHINERY 


PHONE 


4—SP-175 Coppus Vano, air operated 
CARS, MINE ORE 


CENTER, 


EXCELLENT EQUIPMENT 
LOCATED MEXICO 


BLOWERS 


6—21 cu. ft. Ajax type side dump, 18” ga. 


10—2! eu. ft. Swivel End Dump, 18” ga. 

14—60 eu. ft. C.S. Card Granby, 18” ga. 

COMPRESSORS 

2—1075 cfm Ingersoll Rand Model 6XVO, with Diesel 
Engine 

CRUSHERS 


1—4’ Symons Cone Crusher, 100 H.P. 2200 V. 
1—24” x 36” Allis Chalmers, B.ake Type, 75 H.P. 


FEEDER 
1—42” Ross Chain, with 2 H.P. motor, 440 V. 


FILTERS 

1—6’-4 dise American dise type, complete 

\—6’-8 dise Eimco Dise type, complete 

GENERATOR, D!ESEL 

3—379KW Ingersoll Rand Diesel, type $ 2400 V. 
Excellent condition 

LOCOMOTIVE 

i—3 Ton Jeffrey Trolley, 18” ga. 250 V.D.C. 

MAGNET 

i—32” dia. Stearns Suspended, 125 V. 

MILL 

1—5’ x 12° Marcy Rod Mill, 125 H.P. 2200 ¥. 

PUMPS 

Rand Deepwell Size 1(0APH-I, 

Wor.hington Deepwell, Size 6-16QE-4, 

1—2” Denver Diaphragm, Simp'ex 

3—6” Denver Diaph agm, Simplex 

3—2” Wi'fley Sand Pump. 5 H.P. 440 V. 

1—3” Wilfley Sand Pump, 5 H.P. 440 V. 

SAW 


dia. Timber, insert teeth, 15 4.P. 
220/440 Mo 
1—30” dia. Swinging cut-off, 10 H.P. 440 V. 


THICKENER 
1—40’ dia. x 6’ deep Denver Spiral Rake, stee! tank, 


2 
sae x 10’ deep Denver Spiral Rake, steel tank, 


WE GHTOMETER 
1—18” Merrick Model FE, recording device 25 TPH 


WELDER 
i—300 Amp Wilson Hornet Portable DC 


SEND FOR OUR CATALOG 


INC. 


1201 SOUTH 6TH WEST, P.O. BOX 964, 4-7601, SALT LAKE CITY, UTAH 


USED EQUIPMENT 


belt, 43’ center to center of shafts, less 
motor and drive .... $2,000.00 
H. P. Reeves Variable Speed Drive, with 9” 
x 14’-6” screw conveyor, inside 
500.00 
1—STEEL STACK—*’ -0” diameter x 
high $800.00 
SINTERING FANS—tType F. Size 66” x 
10”, with 50 H.P., 865 RPM open motors, 
flexible couplings ....... $500.00 each 
1—#88C J.C. CLAY 
FEEDER AND motor 
$600.00 
Prices are FOB cars or trucks Kansas City. 


THE CARTER-WATERS 
CORPORATION 


2440 Pennway, 
Kansas City Missouri 
Grand 1-2570 
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FOR SALE 
Located Central United States: 


Plymouth 5 Ton Locomotive, 24” gauge diesel 
Eimco #401 Air Locomotive, 24” gauge 


Dump Cars, 24” with 
couplers 


Located East Coast: 


Conway, Type 75, Mucking Machines 


Double Drum Wellman-Seaver-Morgan Hoist, 
300 H.P. 


Located West Coast: 


Diesel Electric Joy Shuttle 
Joy Loaders 


1—430 K.W. Generator operated by four 
4-71 G.M. Diesel Motors including 

12,000’ of 35” steel Fan Line, Spiral Weld 
with Couplings 

steel Spiral Welded Pipe with 
Couplings 

4,000’ steel Spiral Welded Pipe 


FRAZIER-DAVIS CONSTRUCTION CO. 
1319 Mackiind Avenue St. Lovis 10, Mo. 
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more product information may found company advertising appearing June 1960 
Mining Guidebook and Buying Directory issue. Check your Guidebook Index. 
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all three counts specifications, 
price and performance DENVER Mills 
have won out time after time, selected 


mill operators who have made com- 
parison point point. Before you buy 
your next mill, sure you get all the 
advantages DENVER Mill will give you. 

For proof superiority, 
invite you check with some the 
many satisfied DENVER Mill owners. Or, 
write for complete details. 


Sizes 10’ diameter 
20’ long 


mplete Mineral Processing Equipment 


paw ceusmens @ STEEL~- HEAD 


FLOTATION DISC FILTERS 


DIAPHRAGM AUTOMATIC ORveRs 
SAMPLERS 


AGITATORS 


Cable DECO DENVER 


1400 Seventeenth St. 


When you compare SPECIFICATIONS, PRICE, PERFORMANCE 
you'll know why DENVER the PREFERRED mill! 


Check these distinctive design and performance features 
found all large DENVER Mills 


all Components finished pre- 
cision machine tools skilled ma- 
chinists our own shops. 


Electric Cast Steel Heads elim- 
inates danger breakage during 
installation and operation. 


minimizes repair expense should 
damage occur trunnions. 


Sealed, 
cated Main Trunnion Bearings— 
prevents bearing damage due 
improper lubrication. 


Phone CHerry 4-4466 


Denver 17, Colorado 


Pinion Shaft Bearings. Self-align- 
ing roller bearings are enclosed 
dust-tight carrier eliminates bear- 
ing contamination during operation 
repairs. 


Sealed Trunnion Liners keeps 
abrasive pulp from between trun- 
nion and trunnion liner. Eliminates 
wear problems and resulting ex- 
pense. 


Design Liners provide 
maximum grinding efficiency for 
each application. 


“The firm that makes its healthier and YORK 


4114 Empire State Bidg. 
Phone CH 4-6510 


BLUEFIELD, VA. 
P.O. Box 1536 * Phone DAvenport 5-6598 
TUCSON, ARIZ. 
3437 E. Camden St. * Phone EAst 6-7282 
LONDON 
15-17 Christopher St., Finsbury Sq. 


Phone Bishopsgote 3575 


QUIPMENT 


Bez Volley * Phone 25-7531 


185 Bay Street 
Phone EMpire 3-8836 
@ VANCOUVER 
802 Credit Foncier 
Phone MUtval 3-7595 
MEXICO 
Avenida Juarez 14, Desp. 615 
Phone 21-1477 
LIMA 
Marquinories 270 


4950 Phone 41887 
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Switch the Timken air-leg 
ways drilling costs because it’s... 


You save good drill steels when the carbides wear out because the Timken® 
bit removable. (With intrasets, you have throw away good steels!) 


You save work because pocketful Timken removable bits enough 
for whole day’s work. (With intrasets, you haul armful steel!) 


You save time because you can change bit gauge sizes fast the same 
steel with the Timken bit for air-legs. (With intrasets, you have change 
the whole steel.) 


You save gauge wear, too. Timken removable bits give longer gauge 
wear because they have four cutting edges. (Most intrasets have only two.) 


All these savings are yours when you use the Timken tapered socket carbide 
insert bit for air-leg for one-piece strength. And you get faster 
chip clearance, too, because the features the TTC (see diagram right). holes shoot water air directly 
For free brochure this Timken air-leg bit, write: The Timken Roller Bearing against the rock face and, deeper, 
Company, Rock Bit Division, Canton Ohio. Makers Tapered Roller Bearings, wing clearance lets chips wash 
Fine Alloy Steel and Removable Rock Bits. back faster. 


one- 
removabl 


